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A new Worthington high duty pumping engine for 
the witer-works of Marlborough, Mass., was tested on 
May 13. The engine has 36-in. low and 18-in. high- 
pressure cylinders, 14-in. plungers and 25%-in. stroke. 
According to the contract it must deliver 2,500,000 
gallons of water in 24 hours aguinst a head, including 
piston and suction lift, of 408 ft., while the duty 
guaranteed was 105,000,000 ft.-lbs. per 1,000 Ibs. of dry 
steam. 

The following are the principal results of the test: 

Gallons. 


Ten hours pumpage by plunger displacement. 1,1/t,z 
‘Ten hours pumpage by weir measurement.... 1,162,304 


ae Sei 8 ee 2 oo) os Sees 15,321 
Kate “of pumping, 24 hours, weir measure- 
ans midncsenses 60:009.00sb oak ens, meee 


Foot-pounds. 

Duty from 100 lbs. of coal consumed........109, (65,000 
Duty on 1,000 Ibs. of water evaporated from 

temperature of injection.................. 121,303,000 


The boiler is a 60-in. tubular boiler, with 15-ft: tubes, 
built by the Cunningham Iron Works, South Boston. 


‘The following are the principal results of the boiler 


test: 
Pounds. 
Joal-consumed per sq. ft. grate surface.......... 14.28 
evaporated per sq. ft. panting. pectees. --- 32.58 
Net tion per pound of coal m tempera- 
ture injection.......... GUbg Loe dsc Moved cneo AE 
Do:, from actual temperature of feed............ 10.37 





Steel ties have been used for some years on the Mex!- 
can Ry., with very satisfactory results, and the 
company has recently advertised in England for pro- 
posals for 48,000 steel ties and 105,600 steel keys for 
the same. During last year, 24 miles of the line were 
reballasted with stone, and the operation of laying 
steel rails throughout the whole line was finally com- 
pleted. Arrangements have been made for laying 
heavy ra‘is and steel ties the whole distance of the 
mountain ascent from Paso del Macho to Bova del 
Monte, a distance of 60 miles, and also for providing 
seven powerful Fairlie engines, similar to those now 
in use on the road. 





A speed-record of one mile in 32 seconds, is said to 
have been made by the New York Central engine No. 
999, May 11, while hauling the Empire State Express. 

Same engine made a mile in 35 secomds on May 3. 
as already noted. These records m@an rates of 102 
and°112% miles per hour; but the maintenance of that 
speed for one second and for 3,600 seconds are very 
different things. Engine No. 999 is, however, probably 
the most powerful machine of its type ever built, as 
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will be seen by the full details elsewhere given in this 
issue, 


An arrangement to facilitate the ventilation of, and 
the carrying off of smoke and steam from the interior of 
trainsheds is proposed by George C. Crocker, of Bos- 
ton. .It is more particularly applicable to low roofs 
of moderate span, and consists of a continuous ven- 
tilator or chimney, over the middle of each track, run- 
ning the whole length of the track. Whatever may be 
the desired height of the ceiling or roof, this ven 
tilator extends down nearly to the top of the smoke- 
stack. In the ventilator are occasional partitions, some 
of which extend up to the openings in the ventilator, 
while other extend to the top of the ventilator. The 
truss members and water conductors cross through 
the ventilator. 





The most serious railway accident of the week was 
a crossing collision at Western Ave. and W. 18th St., 
Chicago, May 14. The accident occurred at the cross 
ing of the Chicago, Burlington & Quincy R. R., and 
the Pittsburg, Cincinnati, Chicago & St. Louis R. R. 
A freight train of the former road was Standing on 
the crossing, and an eastbound passenger train was 
passing on the next track, when a northbound freight 
rain of the latter road ran into the standing ircight 
train, throwing two cars from the track aguinst the 
passenger train, smashing one of the cars and killing a 
ian who was standing on the ,iatform. The engineman 
of the freight train stated that he was running his train 
about five miles an hour, and when about 1,000 ft. 
from the crossing saw that the gate was closed. He 
shut oif steam and applied the air brake, but it failed 
to operate. Then he reversed the engine, but as he 
had 15°loaded cars he could not stop in time to pre 
vent the accident. This is another instance in which 
the air brake is made the scapegoat in a case of 
probable carelessness, 


A locomotive boiler explosion occurred May 13, at 
Lebanon, Pa., on the Philadelphia & Reading kh. R., 
by which two persons were killea and five injured. 


A bridge carrying the Pittsburg, Cincinnati, Chicago & 
St. Louis R. K., over the canal near Frazersburg, U., was 
knocked down by a derailed car May 16, and the 
engine and 15 cars went into the canal; one man was 
killed. The falsework of one of the spans of a bridge 
being built across the Nooksack River at Everson, 
Wash., by the San Francisco Bridge Co. was carried 
away by flood May 8, and the bridge damaged. The 
trestle built to replace the Central Vermont R. R. 
bridge recently washed out at Middlebury, Vt., and 
noted below, gave way under a freight train May 11. 
Some of the dents had been damaged by a car that had 
xone down with the bridge, floating against them. 


The failure of the Central Vermont R. R. bridge over 
Otter Creek near Middlebury, Vt., on May 5, was noted 
last week, and we are indebted to Mr. F. W. Baldwin, 
General Superintendent, for the following particulars: 
The bridge was 236 ft. long over all, and about 25 ft. 
above the bed of river. It had two spans of 118 ft. 
over all, both of which were wrecked. ‘The bridge was 
of wood, with iron truss rods, and was about 30 years 
old. It is supposed that the middle pier was under- 
mined or weakened by high water, and both spans went 
down with the middle pier, the bridge being a complete 
wreck, but nobody was killed or injured. The middie 
pier was composed of hard pine crib work on piling. 
Up to May 13 the water had not gone down sufficiently 
to enable the cause of the pier giving way to be deter- 
mined. The water had been very high for some time, 
with considerable flood wood coming down, and it is 
supposed that the pier had become undermined or dam- 
aged by the high water, or possibly the piling of the 
pier weakened under the water by the ice when it 
went out early in the spring. The structure was a 
through Howe truss bridge, which was thoroughly 
overhauled and strengthened last fall by additional 
stringers, plates, braces and truss rods, so that it was 
regarded as being very strong, and in the breaking up 
of the material the timber proved to be in very good 
cendition. 


The harbor defense ram ‘“‘Katahdin,’’ built by the 
Bath Iron Works, Bath, Me., to the designs of Ad- 
miral Ammen, U. 8. N., for the new navy, is 251 ft. 
long over all, 41 ft. 6 ins. beam on the water line and 
22 ft. deep, with a draft of 15 ft. and a displacement of 
2,150 tons. She is propelled by twin screws and triple 
expansion engines, and the estimated speed is 17 
knots. The vessel will attack with the ram only, but 
is fitted with four 6-pdr. rapid fire guns to resist tor- 
pedo boat attacks. 


The immigration into the United States for the three 
months ending Sept. 30, 1892, was 166,356, as com- 
pared with 188,460 for the same period in 1891. Out 
of this first number 114,749 were steerage passengers, 
and 48,336 were women. Of the total 123,201 classed 
as immigrants, 96,247 landed at the port of New 
York, and about 8,000 each are credited to the ports 
of Baltimore, Boston and Philadelphia. Of those land- 
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ing at New York, 32,431 registered as citizens re- 
turning from abroad, and 5,707 as aliens not intending 
to remain in the United States. There were 51,601 
cabin passengers landed in the same three months. 
As to the nationality of immigrants, Austria-Hun 
gary sent 13,906; Germany, 25,704; Russia, 12,073; 
Poland, 7,960; Sweden, 9,690; and the United King- 
dom, 27,363. Of the 119,634 European immigrants, 18,- 
253 were under 15 years of age, and 93,778 were be 
tween 15 and 40 years old; the remainder were over 
) years old. 


A Lake Ontario-Georgian Bay ship canal project is 
said to be again under consideration by New York 
capitalists, the only name mentioned belng that of the 
chief promoter, Mr. E. A. Macdonald, of Toronto. The 
scheme, which is very old as far as the ship canal Is 
concerned, mecludes the construction of a GU-wile aque 
duct to supply ‘Toronto with water. The total estimated 
cost is over $50,000,000, 

A Niagara Falls electric power distribution syndi 
cate has been formed, with a capital of $4,000,000, to 
vuild and equip a transmission line between Niagara 
Fal's and Albany, to distribute the power generated 
by the new plant at the first named place. The Niag 
ara Falls Power Co., under the bill signed by Governor 
Flower on April 25, can transmit light, heat or power 
practically to any point in New York state. 


A ship canal 12 miles long bs proposed between 
Lake Erie and Lake St. Clair. This waterway would 
shorten the distance 110 miles as compared with the 
Detroit route, and Mr. C. UO. Wyatt, a civil engineer, 
of Duluth, is reported to be in Ottawa, seeking a 
charter for its construction. 





Brick pavements in St. Louis, Mo., are condemued Ua 
a report by the Commissioner of Streets, Mr. M. J 
Murphy. He says they have been tried since 187, 
and they have failed to give good results. Umer a 
tratlic which averaged 1,000 commercial teams in 12 
hours, the brick on a Gin. coucrete base lasted J 
years. In another case, with brick on a Sand base, 
and with 3,500 commercial teams in 12 hours, the pave 
ment lasted only 9 months. The tonnage in the first 
case was 105, and in the second case 25 ‘tons per 
foot of wheelway. The commissioner quotes Philadel 
phia, Newark, O., Washington, Kansas City and Co 
lumbus, O., as being dissatisfied with their experience 
with brick pavements and as having ceased to use 
them. He admits that under light traffic and with a 
uniform material, and a density that will exclude 
water, good results are attainable. 


The Brooklyn Bridge will have been opened to traffic 
ten years on May 24, and previous to 1853 about Li 
years had been consumed in construction. The use of 
the bridge has constantly increased, until now it is 
used by about 40,000,000 persons annually, and the new 
terminals now under construction will add much to its 
present capacity. 


The Broadway cable-road in this city is at last com- 
pleted. On the second trial trip of the cable-cars, the 
round trip, from Broadway and 50th St. to the Battery 
and return, was made in 1 br. 40 m. It is expected 
that in about two weeks 180 cable-cars will be in 
operation on the line. 


The Nyassa Co. has been organized in England to 
develop the resources of the province of Mozambique 
in east Africa, comprising about 100,000 sq. miles 
The town of Pemba will be the starting point of the 
railway to Lake Nyassa, which railway crosses an ex- 
tensive coaltield, said to yield a semi-bituminous coal 
suitable for steamship fuel. 








A steamship, 800 ft. long, to be called the “Gigantic, 
is to be built by the White Star Line, according to 4 
London news item. The New York representatives of 
the line disclaim any knowledge of the new ship, but 
admit that the company must soon build a ship that 
will eclipse those of rival companies in speed and ac 
commodations. The speed of the proposed “‘Gigantic’’ 
is to be 27 knots, and Harlan & Wolff are mentioned 
as the builders. 


The Manhattan Life Insurance Co.'s building, at 64 
68 Broadway, New York, has been commenced, and 
work is progressing rapidly upon the foundations. As 
before -mentioned, this foundation will be carried 
through the quicksand formation down to rock on 
steel caissons, about 11 ft. high and 10 ft. in diameter 
to 20 ft. square, with the load to be imposed. The sand 
is blown out in the manner usual with the application 
of the pneumatic process to foundations for bridges. 
The contractors for this interesting part of the work 
are Messrs. Charles Sooysmith & Co., of New York. 
When completed, this building will be 16 stories high, 


with the top of the main roof 242 ft. above the level «- 


of Broadway. The top of the flagstaff on the tower 
will be 347 ft above the pavement. The building is 
to be finished by May 1, 18094. 


Ba A RET ee 





LE LEDGE OMIA IN iP IR a 


































































































































































































































































A56 


ENGINEERING NEWS. 





May 18, 180:; 





THE GREAT NORTHERN RAILWAY TUN- 
NEL THROUGH THE CASCADE MTS. 


We show in the accompanying sketch map the 
general plan of the switchback by which the Pacific 
Extension of the Great Northern Ry. temporarily 
crosses the summit of the Cascade Mts., and also 
the location of the tunnel by which it will be re- 
placed. The Pacific Extension of the Great North- 
ern Ry. runs from Pacific junction near Havre, 
Mont., to Everett, Wash., on Puget Sound, a dis- 
tance of 817 miles, and was built in 1890-92 to 
give the company an independent line to the Pacific 
eoast. In selecting a route for the line the en- 
gineers were limited to a maximum grade of 2%, 
which, notwithstanding the mountainous character 
of the country, was attained without incurring es- 
pecial difficulties in construction except at the 
crossing of the Cascade Mts. in Washington. Here 
it was found necessary to construct a tunnel 2.49 
miles long. Owing to the inaccessibility of the 
location it was practically impossible to begin the 
construction of the tunnel until the railway had 
been completed to that point, which was late last 
fall, and in order to accommodate the througn 
traffic during the building of the tunnel it was de- 
cided to run a switchback line across the summit. 

The map shows the location of the tunnel, the 
switchback now in use, and the nature of the moun. 
tain section at the point where both are located. 
Beginning on the 2.2% grade of the main line ap- 
proach to the east portal of the tunnel the line 
reaches the summit at Stevens Pass by three 


switches, and with a maximum grade of 344%. Its 


23 ft. high, and is estimated to cost $2,000,000. ‘It 
will be lined with brick, but other materia] will be 
utilized where found more expedient. The con- 
struction will be according to the. most approved 
methods and will probably take about two years. 
As trains have to be broken up in order to be 
handled on the switchback, the work will be ad- 
vanced with all possible rapidity to save the loss 
of time, especially since the road’s principal com- 
petitor, the Northern Pacific, has completed its tun- 
nel (Eng. News, Oct. 3, 10 and 17, 1891) and 
abandoned the switchback, and it is probable thar 
contracts will soon be let. 


FROM RECENT WATER-WORKS 
REPORTS. 


The last report of the water department of Con- 
cord, N. H., contains a description of the new 
high service works, which inelude a 2,000,000 gal- 
lon pumping station. A view of the building, pre- 
sented in the report, shows it to be a pleasing struc- 
ture, architecturally. Mr. V. C. Hastings is 
superintendent. At Manchester, N. H., about a 
mile of cement-lined water mains was replaced with 
cast iron in 1892. There were at the close of 
the year 21.1 miles of cement-lined and 41.7 miles 
of cast iron pipe. Mr. Chas. K. Walker is super- 
intendent. 

The water-works recently built by the water 
supply district of Foxborough, Mass., are described 
by the engineer, Mr. F. L. Fuller, of Boston, in 
the recently issued report of the water commission- 
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SKETCH MAP OF SWITCHBACK AND PROPOSED CASCADE MOUNTAIN TUNNEL ON THE GREAT 
NORTHERN RY. 


highest elevation is 4,055 ft., where it passes 
through the Pass in a 13-ft. cut. The descent on 
the west side of the summit is more difficult, the 
maximum grade being 4%. The Skykomish River 
also has its source on this side of the mountains 
and had to be crossed three times. 

The route of the tunnel which will replace the 
switehback is a straight line from canyon to canyon 
through the base of the mountains. The west 
portal, which will be at Stevens City, is 3,150 ft. 
above sea level, and the east portal, at Tunnel 
City, is 3,380 ft. From portal to portal is 13,- 
178.63 ft., or a distance of a fraction less than 2% 
miles. The tunnel will therefore slope toward the 
west with a grade of 90 ft. to the mile, there being 
230 ft. difference between the levels of the east 
and west portals. The land for some distance 
around is still unsurveyed and the location of the 
tunnel, according to government marks, has not 
been accurately determined. But it is in King Co., 
close to the Snohomish line, in the north row of 
sections of township 26 N., range 10 E., of the 
Willamette meridian. 

The direction of the tunnel is a few degrees south 
of west and meets the head of a canyon at both 
ends, in which the grade approaches are 2.2% or 
116 ft. to the mile. It will pass beneath the highest 
elevation about a mile from the west portal, where 
the summit is 5,350 ft. above the sea level. A 
short distance south and east of the summit, at 
an elevation of 5,140 ft., is Skylight Lake, which 
is fed by the melting snow from the surrounding 
ridges. 

The tunnel will be a single track 16 ft. wide and 


ers. The supply is pumped from 24 2-in. driven 
wells, averaging 31 ft. in depth, to a 20 x 120ft. 
iron stand-pipe with a conical galvanized iron roof. 
A rather unusual and very commendable feature 
of the report is an illustration in the text, showing 
the connection of the fonee main and stand-pipe 
and by-pass at the stand-pipe. Inset sheets or 
plates are sometimes used to illustrate water-works 
reports, but it does not seem to be generally under- 
stood that many interesting details of construction 
can be shown at slight expense by illustrations in 
the text of reports. 

The water-works of Haverhill, Mass., were but 
recently bought by the city, but already the com- 
missioners realize that the prevention of waste is 
one of the great problems before them. They 
have therefore placed meters in hotels and near the 
close of 1892 were about to meter livery stables, 
and had determined to meter manufactories. Mr. 
Jas. A. Huntington is secretary of the water com- 
missioners. ° 

Of an approximate population of 38,500 in the 
city of Holyoke, Mass., it is estimated that 38,000 
are on the pipe lines and 37,500 supplied with 
water. The consumption per inhabitant in 1892 
was 77.68 gallons, and per tap 79.45 gallons. Of 
the 2,830 services only 177, or between 6 and 7% 
are metered, but nearly 20% of the water used 
passes through meters. Mr. John D. Hardy is 
superintendent. 

Detailed financial statistics covering many years 
are given in the last reports of the water boards 
of both Lowell, Mass., and Hartford, Conn. Mr. 
©. LL. Knapp is clerk of the Hartford water com- 


missioners and Mr. Ezra Clark is president. | 
Lowell report contains an account by Mr. |; 
Bowers, City Engineer, of progress on the dr 
well plant, for which $100,000 has been appr 
ated. 

~Anaumpreeedented development of algae occur; 
on the filter beds of the water-works at Poughk.. 
sie, N. Y., in July, and continued until Oct, 
1892. The algae grew upon the sand surface of | 
beds and in from 10 to 12 days, and in one 
stance in seven days, completly stopped filtrati 
until removed. Beneath the suspended platforr, 
used for cleaning the filter beds, which float in +}, 
water when not in use, no algae developed, nor jj 
they in the covered intermediate and clear wat 
basins. Water is pumped from the Hudson Rive: 
Mr. Chas. E. Fowler is superintendent. 

Biological examinations of the water of the M., 
hawk River at Schenectady, N. Y., the source 0: 
the eity’s water supply, were recently made by 
Prof. Chas. C. Brown, of Union College, assiste} 
by Prof. J. H. Staller. A search for a new supply 
is recommended by Professor Brown in his re 
port, the water giving evidence of pollution and 
showing an excessive number of bacteria, for « 
domestic water supply. 

When meters were introduced at Atlanta, Ga., 
in 1885, the water consumption was nearly 6,000, 
000 gallons per day. This was soon reduced tw 
about 1,500,000 gallons per day and for the year 
1892, seven years later, the average daily consump- 
tion was only 2,530,000 gallons per day. 

The reduction in pumpage and coal consumption, 
caused by the introduction of meters in 1885, was 
so great that the year’s supply of coal, bought on 
the usual basis in March, 1885, lasted until July, 
1887. 

The alum used in the Hyatt filters at Atlanta 
during the year 1892 was at the average rate of 
W.77 grain per gallon of water filtered, the total 
amount of alum used during the year having been 
123,580 Ibs. Several half-tone views of portions 
of the works for a new supply now under con- 
struction, are given in the Atlanta report for 1892. 
Mr. W. G. Richards is superintendent. 

The last report of the water-works of Madison, 
Wis., contains a map on a scale of 10 chains to the 
inch, showing the existing water mains by sizes, 
and also the location of hydrants, valves and wells, 
and the pressure at each hydrant. Mr. John B. 
Heim is superintendent. 






PUBLIC LANDS OF THE UNITED STATES. 


From the annual report of the Commissioner 
of the General Land Office the following matter is 
compiled relating to the area of the United States: 
The thirteen original states covered an area of 
318,752 sq. miles; while the present area of the 44 
states, 5 territories and the District of Columbia and 
Oklahama, is 3,580,805 sq. miles, or 2,291,615,¢ 
acres. In this last estimate Alaska, with 577,390 
sq. miles, is included among the territories and in 
itself nearly doubles the area of the colonial states. 

The Commissioner says’ that from the data avail- 
able it is impossible to state whether the figures 
he has used for the thirteen original states and the 
six states admitted between 1791 and 1862 em- 
brace both land and water surface. In the states 
and territories when the public land survey. is 
completed or in progress the surface of meandering 
waters is alone excluded, the surface of all lakes 
and non-meandering streams being included in 
the area given. 

Few people realize that out of the total area of 
the United States on June 30, 1892, 811,520,237 
acres, or nearly 40% of the whole area of the 
country under our contro] still remained unsurvey- 
ed. In this unsurveyed portion Alaska is credited 
with 369,592,600 acres, or by far the greater part. 
But California shows 28,356,169 acres of unap- 
propriated land; Oregon has nearly 20,000,000 
acres; Nevada has over 38,000,000; North anda 
South Dakota combined has about the same; Mon- 
tana has 70,200,000 acres; Idaho has nearly 44,- 
000,000; Utah has 39,000,000; Washington has 
22,400,000, and Arizona, 57,600,000 acres. Of 
course, this land lies generally in the far west, 
mountainous and practically unsettled portions of 
our territory; but even states like Iowa, Minne- 
sota, Louisiana and Nebraska still contais millions, 
of unmeasured acres. - S28 

From ave: to eight million acres, ‘of ne ‘por yeas 
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CONSTRUCTIVE DETAILS, HOWARD STREET TUNNEL: BALTIMORE BELT RAILROAD 
W. T. Manning, Chief Engineer. 


Ryan & McDonald, Contractors. 
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been taken up since 1882 under original 
stead entries in the states and territories; and 
+292 these entries aggregated 7,716,062 acres. 
re publie lands taken up under railway selections 
oop 1882 amounted to as much as 8,343,000 

-o« in 1884; and in 1892 the figure was 2,765,445 

-o«. In the state of California alone 725,166 

-ox were transferred in this manner in the last 
oar: and Nebraska figured at 531,450 acres, and 
\rizona at 250,751 acres, in the same period. The 

‘aximum amounts per state thus granted in the 
list ten years, were in 1884, when Dakota trans- 
ferred over 5,000,000 acres and Louisiana over 
1,000,000 acres; in 1887, when Montana gave 
» 982.572 acres; and in 1888, when Washington 
devoted for railway extension over 4,000,000 acres 
of public lands. In 1892 13,566,552 acres of pub- 
lic lands were disposed of for cash, under the 
homestead acts, the timber-culture acts, located 
with agricultural college and other college script, 
and with military bounty land-warrants, or selected 
by states and railways. “The maximum annual dis- 
posal of land, since 1882, under similar acts, script 
and warrants, was nearly 27,000,000 acres in 1884, 
and about 25,000,000 acres in 1887 and 1888 re- 
spectively. 

The Commissioner of the Land Office estimates 

that the total available area of public lands still 
vacant is about 568,000,000 acres, of which 95%, 
as above shown, lies in the western half of the 
United States, mainly west of the 100th meridian, 
while much of the remainder is situated in the 
swamps of Louisiana and Florida, or in the so- 
called non-agricultural portions of Arkansas, Michi- 
gan, Minnesota and Wisconsin. Taking the aver- 
age annual disposal of public land at 12,000,000 
acres and assuming all the vacant land as sucepti- 
ble to entry, the whole of it would be taken up in 
about 50 years. As a matter - fact, however, says 
Mr. F. H. Newell, of the U. S. Geological Survey, 
in commenting on these bind in “Science,” only 
a small portion of this vast area can be acquired 
under the operation of present laws or is suitable 
for homestead purposes. A great part consists of 
high mountains, deeply eroded plateaus, steri] lava 
covered plains or territory too rough for agricul- 
tural use. Other parts, with a deep and rich soil, 
but with a relatively small area, are almost value- 
less owing to the aridity of the climate. 
-Mr. Newell says that under the operation of 
existing laws the annual rate of the disposal of 
public lands must constantly diminish; and as 
the choice becomes more limited land will be taken 
up that was rejected a few years ago as worthless. 
The task of reclaiming this land must thus be 
undertaken and this brings up the question of ir- 
rigation. According to the last census an area 
of only 3,631,381 acres was irrigated in 1889. The 
area is made up of scattered districts west of the 
100th meridian, and extending to the Pacific Coast. 
Deducting 36 counties of western Oregon and 
Washington, the total area of this district is 883,- 
312,000 acres; so that only about 0.4% of this vast 
country is irrigated. Mr. Newall divides this tota! 
area into the following great classes, according 
to the amount of moisture received or water sup- 
ply available, as indicated by the character of 
the vegetation: 


Acres. 
TR REE isa oc obs rik Sock i dbveet is 64,000,000 
POO es bt ates cles ccanciscsiscive 620,912,000 
Pirewood 9G. ..0 0s iiss scescccccccccvces 115,200,000 
FRE Mr gv ee ORCC SS lb chakn cw csccs cus 83,200,000 
Ws 8h 6 side Citas e bikes boss s én commans 883,312,000 


Of this land less than 568,000,000 acres still be- 
long to the general government, and the irrigated 
or irrigable lands are mainly included within the 
areas classed above as desert or pasture lands. 
Of this land it is stated that fully nine-tenths of 
the area is covered with a rich, arable soil, whicn 
only lacks water to make it of value for agricui- 
ture, and of which less than 0.6% was irrigated in 
the last census year. It is evident then that ir- 
rigation is the problem to be studied and carried 
into effect before much of the comparatively smal? 
amount of land still at the disposal of the genera! 
sxovernment can be made useful to the citizens of 
the United States. To what part of this land water 
can be brought at all is a problem now under dis- 
cussion, and until our ‘national surveys on that 
head are completed the area really irrigable under 
sby circtimstances can only -be very roughly 
guessed at. 


ENGINEERING NEWS. 


LOCOMOTIVE FOR THE EMPIRE STATE 
XPRESS; NEW YORK CENTRAL 
& HUDSON RIVER R. R. 

The new eight-wheel engines built by the New 
York Central & Hudson River R. R. to haul the 
Empire State Express are probably the largest and 
most powerful engines of their type ever built, and 
are very handsome machines. One of these, en- 
gine No. 999, which will form part of the com 
pany’s exhibit at the World’s Columbian Exposi- 
tion, has run a mile in 35 seconds, with the train, 
or at the rate of 102 miles per hour; and on a later 
day ran a mile in 32 seconds, or at the rate of 112 
miles per hour, as noted elsewhere. We are in- 
debted to Mr. Wm. Buchanan, Superintendent of 
Motive Power and Rolling Stock, for the following 
particulars of this very interesting locomotive. 

The engine is of the standard eight-wheel or 
American type, with four coupled driving wheels 
and a four-wheel leading truck. It is a simple en- 
gine, and burns bituminous coal in a Buchanan 
firebox placed above the frames. It will be noted 
that the engine brakes are applied to the drivers 
and truck wheels. 

Runoving Gear. 


Driving wheels. diam sue scehake fe 2 ins. 
Truck on. Litesd sepaieen “ 
Tender “ Wi Saxalinattntitancmleteuae 34 , 
I nn uit an ovaneath ve ennswnet . Rigid ceater 
Journals, driving axles ........ ee se 
>) PR Gabuccies:  “dewecerucds 64» 19 * 
= CE | vcevexsiditvas bak base %xs8 “ 
We ONE MIU NEON occ cccccccccccccctccsces 8 ft. . ins. 
CCG aoa, | akhddateudiebesackerer 6 * 
Ns i ou Senae da dccdveencdches, Gee it - 
nas 34a o 555. 9044044 dacvakes® < tgued i5 oe 
CR MOG. .0 Sk vicne sctanecous 47 
Center of truck pin to center of leading driver 12 ms 2s 
Weight in working order; on drivers........ 84,000 ‘bs. 
On truck — HOE: sti 40.000 
Engine, total . idea he habe lease aia kde a oad: De 
 . Siele dent cas 6s adael PR Cy 
Engine and tender, saetes edechasue dies ..- ee 204,00 
Tender, empty ; pakimbendhaues anna ee 
Of ful! coal capacity iventn ad 8 
Of full water capacity or tank............ 29,300 * 
I Sin ees wawsnen ide <ad 6 oto ac 0 dx Heesh oon 19 x 6 ins. 
Distance center to center.. wbdiicesssas wae. 
Piston rod, diam....... caseheans 2% * 
Form of crosshead and guides. — > . Four bar aaa 
Connecting rod, length between centers ... 8 ft. 1% ins. 


Wink QR OI 5 acis ois. ces cn ccee vocdaes . Link 
Ports: length, 18 ins.: width steam, 14 ins.; width ex- 
haust, 2% ins. 
Slide valves; lap, | in.; max. travel, 5% ins.; lead, ;, in. 
iii bes Cens -« cok hangeeus .Wagon tep 
Re Or PII ns cc kkccrnctcccenseces 4 ft. 9ins. 
Thickness of barrel plates............  “anrcteddevadl ae ae 
Thickness of smokebox tube plate.... “ 
Height from rail to center line. 
rene h of smokebox...... 
Working steam pressure 


ite ae 
7 ft. 11% ins. 
atnbueeneues ift ine. 
lids tab anbks seedeles . 190 Ibs. 


THE BALTIMORE BELT R. R. TUNNEL 
(With inset.) 


In our issue of June 28, 1890, we published a map 
and brief description of the Baltimere Belt Ry) 
tunnel at Baltimore, Md., and in later issues (De« 
12 and 19, 1891, and Jan. 16, 1892) gave very 
full details of the character of the work and the 
methods adopted in its prosecution. At that tim: 
but c&mparatively little had been done on the actual 
excavation of the tunnel, and as the work prog 
ressed it was found necessary to make som: 
changés in the original plans, notably the intro 
duction of an invert throughout the tunnel, and 
also in a few cases, owing to the prevalence of un 
usual quantities of water or for other reasons, to 
adopt particular methods of procedure. It has 
therefore seemed advisable to supplement our 
former article with a brief description of the more 
important of these changes. 

The Baltimore Belt Ry. Co. was organized in 
1890 by officers of the Baltimore & Ohio and West 
ern Maryland railway companies and Baltimors 
capitalists, to build seven miles of double-track rail 
way, mostly within the city limits of Baltimore 
This railway was to be partly open eut and em 
bankment and partly tunnel, and its object was to 
afford the companies named facilities for reaching 
the center of the city with their passengers and 
freight. To carry out the work the Maryland Con 
struction Co. was organized by the parties inter 
ested, and in September, 1890, this company let 
the contract for construction to Ryan & McDonald 

The chief difficulties of the work centered in the 
construction of the Howard St. tunnel, 8,350 ft 
long, running underneath the principal business 
section of the city, and upon this work is now ap 
proaching completion. The soil penetrated has 
been of almost all kinds and consistencies, but was 
chiefly sand of varying degrees of fineness pene 
trated by seams of loam, clay and gravel. Some 
of the clay encountered has been too hard and 
tough to be removed except by blasting. Rock was 
also found in a few places. For the most part, 
however, the work has been through soft ground. 
furnishing more or less water. In fact so much 
water was found in places that the only practicable 
method of handling the earth in the bottom side 
drifts was by buckets. This, of course, necessi 
tated unusual precautions to avoid the settling of 





LOCOMOTIVE FOR EMPIRE STATE EXPRESS 


NEW YORK CENTRAL & HUDSON RIVER R. R 


William Buchanan, Superintendent of Motive Power 








Firebox.—Type. ............. bieundadasws cusennee Buchanan 
Length inside. Wisi Bb sods 64 fence obdacds ences 9ft. +34 in, 
Nee ca, as OR v et ees dedsepts u?- oe 
Depth at front. .......... se abegasivecacan a 
IIR 3. hols dod ohc dedi weeds cdecvees ‘" ag.” 
Thickness IID, cinccdedctenns <ouvaasnmeas ys in. 

back plate..... i a ae. 
: CI Gs Shs s exci cctsicvelwens a 
tube oma na ditbinde idieiecen be 
Grate area... anes 30.7 ee 
Stay bolts: hollow diam. 1 in.: : pitch, 4 ins. 
Water space. width, sides and back. 3 ins ; front, 4 ins. 

Tubes.— Material, charcoal iron; number...... ...... 268 
Diam, in ide............ 1% ins.; outside........... 2 ins, 
Length between tube plates sducneeune rua 12 ft. @ ** 
Total fire area of tube openings.......... .... 4.476 eq. ft. 

Heating surface.—Katio to grate area....... . .. 62.87 tol 
EN, NONE odo ccccctacsecescnces .» 1,697.45 eq. ft 

be x Stand et co a 232.92 “ 
Total with ‘exterior tube area... 1,930.:7 * 
Miscellaneous, 
MIG GUID onc cc ccc leave concces 344 ins. 
Smokestack, smallest diam ..... ................ 154 ™ 
Smokestack, height from rail to top........ 14 ft. 10 ins. 
a < tank ..... ee eR: Pas cake _. 8,587 gallons 
Capaci y of copl space ..2.............2.. 1 Ths. 


Brake fittings.— Westinghouse on ‘tender aa amagmn 
Westingbouse American on drivers and engine truck. 
Tractive force per-Ib. effective press. on piston. 100.74 lbs. 


the street above and consequent damage to the 
buildings along the line. The method of excavation 
was described in detail in our former articles. It 
was a modification of the English bar system. 
Two bottom side drifts were first driven and the 
side walls put in, and then the top heading was 
excavated, the timbering being supported on a 
heavy fill which tested on the side walls and 
center core, which was removed after the roof 
masonry had been completed. The chief advan- 
tages of this system, which was used for the first 
time on this tunnel, are that the bottom drifts 
serve to drain the soil of the heading and core and 
at the same time prevent the core from spreading 
under the weight of the timbering, which is liable 
to occur if the excavations for the side walls are 
made after the removal of the top heading. 
Turning pow to the illustrations on our inset 
sheet. it will be seen from Fig. 1 that the tuhne!l 
has been practically completed from its entrance 
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near the Camden Station of the Baltimore & 
Ohio R. R. to a point near the bell-mouth enter- 
ing the Bolton Depot grounds. Work is now in 
progress on the entrance to the bell-mouth. From 
the Bolton Depot grounds two short tunnels under 
Mt. Royal Ave. lead to the north portal, where the 
open eut begins. The plan and profile plainly indi- 
cate the progress of the work and the location of 
the shafts and station grounds, and need no further 
description. 


As stated before the most important change in 
the original plans was the introduction of a masonry 
invert throughout the entire leneth of the tunnel. It 
was at first intended to do without this, but as the 
work progressed it was found that there was dan- 
ger of the side walls failing in places, and to make 
the work secure the engineers decided to construct 
an invert. Owing to the unstable character of the 
ground, considerable care had to be exercised in 
this work. Where the bottom was. sufficiently 
stable the earth was taken out in sections varying 
from 2 ft. to 10 ft. in length and the full width of 
the tunnel. The process was as follows: Two 
parallel 12x12 ins. timbers were first placed 
transversely across the tunnel, abutting against 
longitudinal timbers or wedges resting against the 
side walls. Short sheet piles were then driven into 
the tunnel bottom, outside of the transverse timbers. 
forming an inclosure similar to a cofferdam, from 
which the earth could be excavated without dis- 
turbing the surrounding ground. The earth be- 
ing excavated, a layer of concrete 8 ins. thick was 
laid and the brick masonry invert constructed. Tn 
less stable ground each of the above described cof- 
ferdams was subdivided by transverse timbers and 
sheet piling into three small cofferdams. Here the 
masonry of the middle section was first constructed 
and then the side sections built. Where the ground 
was the worst still more eare was necessary, and 
the hottom had to be covered with a sheeting of 
1% ins. plank held down by struts abutting 
against the large transverse timbers. The in- 
vert was constructed on this sheeting. The ar- 
rangement of the timbering for each case is shown 
in Figs. 2, 3 and 4, respectively, and a cross-section 
of the tunnel with the invert completed is shown 
in Fig. 5. 

Mention has been made of the prevalence of 
water in most of the material penetrated. Gener- 
ally this could easily he removed by suitable drains 
and pumps, and the earth be prevented from wash- 
ing in by packing the space between the timbering 
and sides of the excavation with hay or other ma- 
terial. In a few cases, however, more difficulty 
was experienced. One section of about 200 ft., at 
City College, in particular, gave considerable trouble 
to the contractors. Here the pressure of water 
was so great as to wash in the earth despite the 
packing of hay and cement. The method of deal- 
ing with the water at this point is*shown in Fig. 
6. As will be seen, perforated pipes 6 ins. in diam- 
eter were driven into the sides of the tunnel and 
liquid cement forced into the earth, which solidi- 
fied the ground and stopped the flow of water. The 
radius of penetration of the cement from the pipes 
was about 10 ft. In this illustration the location 
of the side drifts. which were constructed in ad- 
vance of the top heading, and the manner of sup- 
porting the timbering of the heading on the center 
core are plainly shown. 

An interesting feature of the work was the use 
of cableways in constructing about 1,200 ft. of the 
south end of the tunnel near the Camden Station. 
This section was constructed by open cut in the 
manner to be described. As the street carries a 
very heavy horse car and wagon traffic at this 
point, it was impossible to open up the street the 
entire width necessary for the tunnel. Side trenches 
were therefore excavated, as shown in Fig. 7, 
and the side walls of the tunnel put in. These be- 
ing finished the street over the tunnel was replaced 
by the timber structure illustrated as fast as the 
material was excavated. This timber platform, of 
course, covered only the section upon which work 
was in progress; the tunnel being arched over and 
the street filled in and repaved, as closely as possible 
following the platform. The general design of the 
support is so clearly shown in the illustration as to 
need no further description. It was in excavating 
the side trenches that the cableways were used, 
one being placed on each side directly over the 
trenches, These were used in conveying both the 





excavated material and the stone, bricks, etc., for 
the masonry, it being found that the stone could 
be set by the cableway without the use of the usual 
derrick. Both cableways were of the well known 
Lidgerwood Mfg. Co.’s type, with main cables 2 ins. 
in diameter and hoisting and traversing ropes 
\% in. in diameter. The advantages to be gained 
by the use of cableways in this case are obvious 
when it is considered that no hindrance is opposed 
to the street traffic, which can be carried on di- 
rectly underneath the apparatus. The dimensions 
of the tunnel section constructed by open cut are 
shown in Fig. 8. 

The entire work, owing to the unstable character 
of the ground penetrated, has been of such a char- 
acter as to demand constant attention on the part 
of the contractors and engineers to prevent acci- 
dents. Some damage to the adjacent property was. 
of course, unavoidable, but considering the size of 
the tunnel and the value of the property along the 
route the damages have been remarkably small 
in amount. AS before stated the work was in di- 
rect charge of the Maryland Construction Co., with 
Ryan & McDonald as contractors. The engineers 
of the construction company were: W. T. Manning, 
Chief Engineer; John B. Bott, M. Am. Soc. 
C. E.. Assistant Engineer; W. Howat, Resi- 
dent Engineer, and John Riley and Janon 
Fisher , Division Engineers. The engineer for 
the contractors was H. B. Reed, who had for 
assistants D. W. Henning and H. C. Sanford. 
The general management of the work was in 
charge of Mr. E. J. Farrel, who was associated 
with Ryan & McDonald in the contract. We are 
indebted to the contractors and engineers for the 
matter from which our illustrations and this de- 
scription have been prepared. 





AMMONIA GAS AS A SOURCE OF MOTIVE 
POWER. 
By T. Waln-Morgan Draper, C. E.; M. E. 

Ammonia, NH;, at the temperature of our at 
mosphere is a permanent gas of a well known 
pungent odor. It is formed by the union of three 
volumes of hydrogen and one of nitrogen, con- 
densed into two volumes. Its density is 0.596, air 
being 1.00. It is about one-fourth lighter than 
that liquid. The volume of ammonia gas is 985 
times greater than the space occupied by its liquor, 
while steam, under identical pressure, occupies a 


space only 303 times greater than water. Com- 
parimg water and ammonia we find: 

Water. Ammonia. 
ins 6. o0b dec e ss cceungeens 1.00 -76 
Bolling point... ....ccccccesoees 23° ¥. — 38.5° F. 
Relative volume. ...........+-+ 1.728 1,313.28 
Latent Boat... .cscisacccossens 990 752 


Ammonia is a powerful alkali, rivaling potash 
and soda, and it can neutralize the most powerful 
acids. Tts action on most metals is nil: on copper 
it acts slightly: while not touching iron, it readily 
dissolves iron rust. Ammonia gas is absorbed by 
water with avidity, depending upon the tempera- 
ture of the latter; at 80° F., one part will absorb 
about 700 parts of gas. The absorbing water be- 
comes specifically lighter while its volume is be- 
ing augumented one-third. As the absorption con- 
tinues the water becomes heated and the latent 
heat of the gas reappers as sensible heat. It is in 
this property that water possesses, of ab- 
sorbing such volumes of gas and of becoming 
heated while doing so, that the key is found to the 
use of ammonia gas as a practical motive power. 
For one must always bear in mind that the only 
agency for producing gas is heat. The initial tem- 
perature of steam at 150 Ibs. pressure is 446° F-.; 
that of ammonia is 80° F A thoroughly sat- 
urated solution of ammonia at 60° F. contains 30% 
of ammonia. 

I have ascertained the relative pressures exerted 
at various temperatures of the gas, from practice, 
to be: 


Temp., deg. F. 50 660 «(70 7h 80 8&5 90 
Pressure Ibs 


per sq. in...... 92.5 110 129.5 128.75 147 157.25 166.5 


The knowledge that anhydrous ammonia gas 
could be used as a power to drive an engine is not 
new, by any means; but within the last few years, 
because of the multiplying of inventions and many 
mechanical improvements, this very useful and im- 
portant power has been made practicable, as easily 
handled as steam, which it in many ways resem- 
bles, and which it is designed in many instances to 
to supplement and supplant, 


‘ | 

Gamjee patented an ammonia engine, «0 4) <,, 
forth, Jean Frot, Lanback, Dr. Emile Lam) p 7 
MeMahon, and these have been followed ka 
ied by many others. The inventions of Dr ! Lamm 
and Mr. McMahon are closely identical: fol 
low the same principles and use similiar apr 

I do not hesitate to make the very broa: 


‘ 
ment that anhydrous ammonia gas wil] <., . 
thing as a power that steam can do, and mor. ana 
do it at less cost. The only serious questic:. jo. 


ing: 

1. Cost of production and operation. 

2. Fittings, and, coincident with the latter, ~.).)) 

Under the question of cost of operation the 
inventions conclusively prove that it is very 
The ammonia of commerce, consisting of abou! 2° 
ammonia and 70% water, is sold at 514 ect. per 
pound, there being about 8 Ibs, to the gallon: 4nq 
as this is not lost (excepting about 10% per a), 1m) 
but is used over and over, this should be estin..;..a 
in the first cost of @he plant, and not in the oj.->1: 
ing. As the basis of cost of operation by a ),) 
running, I will take the tests made on a MeMathon 
motor car at Chicago, stating, however, that the 
price of the coal used was $5.75 per ton—iuch 
higher than would be the cost ordinarily. The 
motor was on an ordinary street car; the track 
used was a new and very rough one. The amount 
of coal and cost of ammonia are figured from tw. 
test runs, made Dec. 11, 1891, and Feb. 15, 1s. 
The majority of the rums were made in cojd 
weather, and in all the pressure on the gage was 
greater after making the run than at the starr: 


Tests of Fuel Consumption of an Ammonia Car 


Cost 
Gals. Lbs. No. per 


Temp. Press. 


Date, atmos., of Miles anhyd. of al. pr. mile, 
1891. degs. F. fo run. used. com . mile. cts 
Dec. 8.. 35 5 $6.00 5.2 1.48 
12.. 40 ; ee 42.00 437 1.25 
16.. 36 joo 9 3 oe 6477~- «(1.31 
19..20 190 10 4 552 46 1.30 
. .im mC Umm CU ee eee 4%) 1.35 
Feb. 9.. 4 180 8 3 482 4.5 1.28 
March 13..25 160 14 88 G6 3.78 1.07 
16.. 10 160 18 57 47.2 3.19 0.937 
19.. 33 110 17 54 44.5 3.18 0.797 
2.. 160 6 20 16.50 3.33 0.8383 
27.. 30 170 8 24 21.00 3.00 0.75 
6..38.. DW 8 Bae 61 0.775 
21.. BB 160 12 35 23.8 2.91 0.727 
26.. 37 180 14 35.00 2.85 0.712 
April 9.. 20 170 8 27 22.14 337 0.88 
16.. 50 = 180 6 21 17.22 35 O.8T5 
21..42 1% 8 2 2296 3.5 0.875 


It is very difficult to obtain accurate figures as to 
cost per mile of operating various systems now in 
use. A careful comparison of the electric trolley. 
cable and horse car systems, which is approxi 
mately correct, shows: 


DON ac eI 40060kner bavdenses 21. 4 cts. mile. 
CNG. sk phalteavendc'da'e sthectin ve 14.1 _ 
CTS SO isan e vi ves cena iar 13.25 = e 
BE bs 0 50:56 00cea00 Sieve: ee = 


The installation of the ammonia gas system can 
be accomplished for a very moderate sum in coin- 
parison with the others, and no changes are neces- 
sary in tracks or streets now in use by other meth- 
ods. Taking, for instance, the Third Ave. cable 
line now in course of construction, and which, it is 
currently reported,’ will cost $6,000,000, or, if they 
operate 200 cars, $30,000 per car. This entire 
plant could, with the ammonia motor system, be 
put in, minus the annoyance to thousands of people 
eaused by the construction of the cable road, for an 
average of $3,000 per car, or $600,000 in all, which 
would include the power plant, cars, motors, etc. 

The new motor has only been tried in connection 
with street car service as yet, but there is 
no reason why it should not be used for any other 
service that steam now performs. Gamijee’s 
ammonia engine was a stationary one, so that it 
would seem that its adaptability is fully proved. 

The question of fittings, a most important one 
in the use of ammonia, has recently been solved in 
a most satisfactory manner. Ammonia fittings must 
be absolutely tight up to a gas pressure of 200 Ibs.. 
otherwise gas is lost internally and externally. 
without results, and makes a pungent smell and a 
nuisance. No ammonia motor could be placed in 
any service unless it was free from odor or other 
nuisances. 

Fittings especially designed for high pressure 
have been in use for some years, especially since 
refrigerating plants have become numerous. These. 


however, have been of great weight and size, and 
difficult to handle or adjust in quarters. Not 


long since a new joint was invented which is now 
being largely used for high pressure, This joint 





May 18, 1893. 


‘< similar to an ordinary screw coupling, of mal- 
‘able iron, except that a groove is cast in the 


‘hreaded portion of the fitting, into which a collar’ 


or ring of lead is run. This is formed upon a 
threaded mandrel of slightly smaller size than the 
coupling, 80 that the lead projects a very little be- 
yond the threads. A small hole with a thread cut 
pon it is made through the exterior of the coup- 
jing into the lead-filled recess, and a small set 
serew inserted. If now a pipe is screwed into the 
coupling it will expand the leaden packing, caus- 
ing it to tightly fill the screw threads, and if the 
joint is not made tight by this means, one or more 
turns of the compressing screw crowds the lead 
around the pipe and makes it absolutely tight. 1 
have thoroughly tested these joints in the shape of 
tees, ells and couplings, and I am satisfied that no 
leakage can occur which cannot be instantly 
stopped by one or two turns of the set screw. In 
addition to this, the dimensions of the couplings 
are not greater than those of ordinary extra heavy 
fittings. In weight there is an enormous difference; 
for instance, the old style of 1-in. ammonia elbow 
weighed 13% Ibs., the new 11% lbs.; the old 1%4-in. 
elbow weighed 18% lIbs., the new 2 Ibs.; the old 
2-in. weighed 29 Ibs., the new 4 lbs. The old style 
l-in. tee weighed 15 Ibs., the new 3% lbs., and so 
it in through all the different sizes. This is a mat- 
ter of great importance in ammonia engine con- 
struction, as absolutely tight joints save power and 
create no undesirable nuisance. The saving of 
weight and space is also important. 

A brief description of the methods employed in 
producing the anhydrous ammonia, and its use as 
a motive power, is as follows: 

The commercial ammonia is introduced into a 
solution still, which resembles in many ways an or- 
dinary tubular boiler. It has a firebox under one 
end, from which the heat passes under the boiler, 
thence back through tubes and out at the stack. 
The ammonia solution is introduced into the boiler, 
which is slightly elevated at the end farthest from 
the firebox, and falling first on the scattering plate 
it passes along the end of the boiler slowly, being 
robbed by the heat of its gas. The point of 
temperature at which ammonia leaves water at 
great rapidity as a gas is 90° F below the boiling 
point of water, or 122° F., although it will evap- 
orate slowly in any ordinary temperature. In or- 
der that a proper distribution of the solution shall 
take place in the still, vertical plates of thin sheet 
iron are set 2 ft. apart alternately 2 ins. above the 
bottom of the shell, and close to it, thus forcing 
the solution to take a varied course toward the 
blow-off end. By the time it has reached this 
point it has lost most of its ammonia, containing 
only from 5% to 7%; yet, as explained further on, 
this residue is not undesirable. The ammonia gas 
rises through the scattering plate to an upper cyl- 
inder called a dehydrator. 

This is a round cylinder, on the bottom of which 
is a scattering plate; above this is a number of 
tubes, through which cold water passes. The gas 
rising from the still flows through the scattering 
plate and over and around the cold water tubes, 
und is completely dehydrated, or losing its watery 
vapor thereby becomes a perfectly dry gas. From 
here it passes to a set of coils, over which cold 
water is constantly falling, and in these coils 1 
condenses to a liquid anhydrous ammonia, which is 
collected in a tank. 

The motor, whether placed under an ordinary 
street car or used as a locomotive or stationary en- 
gine, receives two charges; one of anhydrous am- 
monia, the other the deammonianized fluid from 
the solution still. The liquid anhydrous ammonia 
is charged into an inner tank or tanks, and the 
blow-off solution into the outer tank, which com- 
pletely surrounds not alone the inner tank, but also 
the evaporating tubes (answering to the heating 
surface of the steam boiler), which are located be- 
low the inner tank, and connected with it by pipes 
at either end, the ends of the evaporating tubes be- 
ing fastened in manifold. About 5 sq. ft. of evap- 
orating surface is reckoned as 1 HP. The deam- 
monianized solution in the outer tank is charged 
from the still into the motor at a temperature of 80° 
F., which temperature causes the anhydrous ammo- 
nia in the evaporating tubes to vaporize rapidly with 

a pressure of 147 lbs. per sq. in. The temperature 
of the absorbing fluid into which the gas is dis- 
charged from the engine, as hereinafter described, 
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is maintained by the constant evaporation of the 
gas, robbing the tubes of their latent heat. The 
latent heat of the gas is given out in the absorbing 
liquid, and this heat is being continually trans- 
mitted through the metallic surfaces of the inner 
reservoir to keep up the evaporation as long as any 
of the anhydrous liquid remains in the reservoir. 
The gas from the tubes rises up through the anhy- 
drous liquid to a special gas chamber, or the upper 
part of the anhydrous tank, or tanks, may be used 
for this purpose, from whence it is supplied as 1s 
steam to the cylinders, under a pressure of 147 
Ibs., this pressure varying, of course, with the 
rise and fall of the temperature. The exhaust 
from the cylinders is carried into the solution in the 
outer tank, where it is instantly absorbed. 
There is consequently no discharge or exhaust into 
the outer atmosphere and no smell, as the absorp- 
tion is rapid and complete. 

When the stored power of a charge is ex- 
pended, the contents of the outer tank will have 
become a concentrated solution of aqua-ammonia 
This is withdrawn at the central station, to be re 
separated, and new charges are introduced. 

The actual cost is, in comparison with other mo- 
tive powers, very small. Great care in construction, 
and the use of only the best material and careful 
supervision, will prevent any untoward results; but 
with all this carefully looked after, which experi- 
ence and practice will make perfect, there seems to 
be no reason why these motors for railways, mines, 
statiofary engines or car service may not be used, 
as a@ great saving in first cost, weight and operation, 
is assured. 


A DEVICE FOR COLLECTING WATER FROM 
LAKES OR STREAMS FOR ANALYSIS. 


The value of water analyses depends very largely 
upon the methods employed in collecting samples. 
A simple and, it would appear, thoroughly satisfac- 
tory device for collecting 
water from any required 
depth is shown by the ac- 
companying cut, which is 
taken from the London 
“Lancet” and was used in 
collecting samples for its in- 
vestigation of the Chicago 
water supply, noted in our 
issues of April 6 and 20 
und May 11. 

The “Laneet’s” directions 
to its agent for the use of 
the collecting device were 
as follows: 

A sinker accompanies the 
bottles, which may be used 
in the following manner: 
The bottle is introduced into 
the tin holder and made fast 
therein by means of the wire 
strap which passes over its 
shoulder. The glass stopper 
is then to be with drawn 
and the cork stopper sugsti- 
tuted in its place. The weight 
must next be attached to the 
bottom of the tin holder, and 
the whole sunk to the re- 
depth, as indicated by the 
metal tabs upon the suspend- 
ing cord. This done, a pull 
upon the stopper cord will 
draw the cork and the bot- 
tle will fill, The bottle is 
then to be drawn gently up 
to the surface, and the glass 
stopper introduced while the 
neck is still immersed. The 
bottle may then me taken 





out of the water and the 
stopper tightened in its 
Apoaratus for Collect- place, after which it should 


ing Water for Analy- be immediately tied with 
ot. string. When home or a con- 
venient stopping place is 

reached, the parchment caps 

must be placed over the stoppers, the stoppers 
tied on and the string sealed. The caps are to be 


made lissom by soaking them in water for a few min- 
utes before use. 





The first Spanish railway line was opened to traffic 
in 1845. Since that year 6,201 miles have been built, 


representing a total capital, in stock and bonded debt, 
of $901,226,250. 
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RECENT EXAMPLES OF ELECTRIC POWER 
DISTRIBUTION. 

At the the New England Cotton 
Manufacturers’ Association on April 26 a paper 
was read by C. J. H. Woodbury, M. Am. Soc. C. E., 
describing recent developments in electric power 
transmission and He stated that 
multiphase synchronous will be used in 
transmitting power from Sewall’s Falls on the Mer 
rimae Hiver to Concord, N. H., a distance of about 
four miles. There is a total available 
this place of about 5,000 HP. and it is expected 
that about 3,500 HP. will be 
utilized the coming summer. 

At the new works of the Page Belting Co., at 
Concord, distributed electrically 
dynamos in the old works. The whole cost of the 
electric apparatus was 20% less than would have 
been required for a steam plant applied in the usual 
manner. The 
largest size shafting in use in the new works is 
21% ins.; but if the transmission had been solely 
by shafting and belts the main shaft would have 
been at least 5 ins. in diameter. An incidental ad 
vantage of this method of power transmission is 
that there is not.a single open hole in the floors 
of the new buildings. The openings for the steam 
pipes are packed around with asbestos. 

At a new South Carolina cotton mill an electric 
motor drives the line shafting in each room. At 
the Crocker-Wheeler electric works, at Ampere, 
N. J., the heavier machine tools are driven by an 
attached motor, and in place of using eone pulleys 
to regulate the speed the motor itself is made to 
run at the speed desired. For the lighter toots 
one motor drives a line shaft from which power ts 
taken in the usual way. 

One of the most valuable applications of the 
electric motor is to the direct driving of calico-print 
ing machines. At the Dunnell Print Works at 
Pawtucket a motor has been at work for 18 months 
driving a seven-roll printing machine. The unt- 
formity of motion and the ease and smoothness 
with which the speed can be regulated have en 
abled the cloth to be printed at 50% greater speea 
than by the old steam driven machine; and allow- 
ing for stoppages to change rolls at least one-third 
greater output per machine is obtained. This gain 
on a machine whose first cost is about $50,000 is 
an important one. The success of the application 
has been such that it is believed that in building 
a new print works it would be advisable to equip 
the whole establishment for electric power trans- 
mission. 


meeting of 


distribution 
motors 


power at 


transmitted and 


power is from 


The saving in power is also great. 


A NEW HOISTING AND TRANSFERRING 
APPARATUS. 

It is not often that we have the privilege of illus- 
trating and describing a piece of machinery which 
promises to be of such practical value to a multi- 
tude of our readers as that which is shown in the 
accompanying engravings. Briefly described, it 1s 
an apparatus for hoisting and transferring which 
will do anything and everything which can be done 
by an overhead traveling bridge crane, but which 
costs but a trifle compared with that expensive 
machine, and which can be operated with much 
less power and lighter runming expenses in every 
way. 

The principal constructive features of the appara- 
tus will be readily understood by comparing them 
separately with the corresponding features of tne 
ordinary travelling crane. 

In the apparatus shown in our engravings the 
overhead bridge of the traveling crane is replaced 
by a wire rope or ropes—practically a substitution 
of a suspension bridge of the simplest form for a 
truss or girder bridge. This suspension bridge 1s 
supported on carriages which run on transverse 
tracks at each end of the span, just as do the car- 
riages of the girder crane; but the carriages of the 
suspension bridge and the structure on which they 
run are of course designed to take up the horizontal 
strain due to the pull of the suspension cable, as 
well as the vertical load. 

Again, in the bridge crane the machinery which 
hoists the load and propels the trolley back and 
forth across the bridge, and the bridge back and 


forth along its tracks, is mounted on the bridge It-* 


self, and is either driven by an independent motor 
mounted upon the bridge, or by a square line shaft 
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with a complicated arrangement of bearings, or by 
a wire rope kept constantly running at high speed. 
In the apparatus shown in our engravings, the three 
motions of the weight to be hoisted, of the trolley 
on the suspension bridge, and of this bridge on 
its tracks, are all effected by a simple stationary 
machine, which can be placed in any convenient 
position, and may be operated either from the line 
shaft of a factory or by an independent motor, as 
desired. In either case, but especially in the 
former, only the power which is actually required 
to operate the apparatus is used, and no power 
whatever is wasted when the hoist is not in use. 
We can give our readers a good idea of the value 
aml capabilities of the machine by describing 
briefly the circumstances under which it was de- 
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Gowanus Canal in the background. The area 
controlled by the hoist is a rectangle 215 x 100 ft. 
The entire length of the rope span is 215 ft. The 
hoist is designed for a maximum load of one ton, 
but its design to carry a greater load involves 
métely a heavier main cable and sufficient strength 
in the trestles at the ends to withstand its pull. 
The trestles at the Wilson & Baillie yards are 30 
ft. high. Each bent consists of a vertical member 
braced by a strut inclined at an angle of about 30°, 
and both footing on a ground sill. These three 
members are each 10x 10-in. yellow pine. A pile 
is driven under the sill at each end, and the verti- 
cal member of each bent is anchored to the pile 
beneath it to prevent the trestle tipping under the 
pull of the cable. The horizontal timber carrying 
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pipe or other material at any desired point 
the yard. If necessary, however, to lo 
the machine elsewhere, it is merely a mat: 
of leading the ropes to it over suitable sheaves. 

is to be especially noted that in its position on : 
end of the trestle the machine does not interf, 
with the use of the extreme end of the trestle. T) 
carriage on that trestle can run clear into 1+! 
operating house, and is thus shown in our pe: 
spective view of the winding drums, Fig. 3. 

The advantages of operating the machine by 
shaft driven by the main engine are very gre: 
Small independent engines, such as are generali\ 
used on steam cranes, are wasteful of fuel, anv 
require frequent attention. Repairs to either ti. 
square shaft or flying rope system of driving over 
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FIG, 1. THE SHERMAN HOISTING AND TRANSFERRING APPARATUS IN THE YARDS OF THE WILSON & BAILLIE MFG. CO.; MAKERS OF CONCRETE SEWER PIPE. 


veloped. The Wilson & Baillie Mfg. Co., of Brook- 
lyn, N. Y., have for some years been extensively 
engaged in the manufacture of concrete sewer 
pipe by hand labor. About two years ago, an in- 
genious machine for making concrete pipe, in- 
vented by Mr. Willis D. Sherman, formerly of 
Omaha, Neb., was put in operation in their factory. 
It proved such a success, and its output was so 
large, that the storage yard where the pipe is 
piled until it is needed for use was no longer 
large enough to accommodate the stock which the 
firm desired to keep on hand. Up to this time, all 
pipe in the storage yards had been handled solety 
by human muscle, being drawn on the trucks from 
the drying kiln to the yards, and lifted by workmen 
from the trucks to the storage piles. Under this 
arrangement it was necessary to leave an open 
road between every two piles of pipe, and the 
pipe could not be economically piled to a greater 
height than about 6 ft. from the ground, or the 
height to which a man standimg on a truck could 
lift a heavy pipe. 

it thus became necessary to make a heavy 1In- 
vestment in additional land for a new storage 
yard, unless some form of heisting and conveying 
apparatus could be installed which would enable 
the pipe to be economically piled to a greater 
height. The yard is over 200 ft. long and 100 ft. 
im width; and several of the principal manufactur- 
ers of hoisting and conveying machinery were ap- 
plied to for a plant suited to the needs of the com- 
pany. As none of them could furnish machinery 
which fulfilled the necessary conditions, Mr. Willits 
I). Sherman, whose ingenious pipe-making machine 
got the company into the quandary, undertook to 
devise an apparatus which should get it out. 

We have outlined above the most important gen- 
eral features of the “Sherman Aerial Hoisting, 
Carrying and Distributing Apparatus,” and our 
illustrations show it in operation, and are made 
from recent photographs taken expressly for this 
journal. Fig. 1 is a general view of the storage 
yard, with the mill and derrick hoist beside the 





the tracks on which the carriages run is 12 x 12 
ins., as it has to take a heavy transverse strain 
between the bents. The main cable on which the 
trolley runs is a one-inch wire rope, secured at 
each end to a carrisge. Its deflection at the cen- 
ter under a load of one ton is 4 ft. It should be 





Fig. 3. Winding Machine and Traveling Carr.age in 


Operating Cabin. 


especially noticed that this main cable does not 
pass around any sheaves, and hence can be made 
of any size desired. The running cables, by which 
the various motions of the carriages, trolley and 
hoist-hook are controlled, are 5-16 in. in diameter. 
The winding drums operating these ropes are 
combined in one machine, which is placed in this 
case at one end of one trestle. This position Is 
chosen because the operator has a clear view of the 
whole yard, and can respond more readily to sig- 
nals from any part of it, and can thus place the 


head cranes are a heavy item. The electric cranes, 
except in shops which already have power circults 
in operation, require a constant service from a dy- 
namo, even though the crane may be in use but a 
small portion of the time. With the Sherman ap- 
paratus, however, power from a line shaft may be 
used in every case where it is available, and, where 
it is not, a steam or electric motor can be used as 
readily as with any other system. 

The details of construction of the trolley, car- 
riage and winding drums will be understood by 
examination of Figs. 2 and 3. The ropes which 
pull the trolley back and forth along the main 
cable and the carriages along the trestles are 
endless ropes, running oncé around grooved pulleys 
in the operating house, and are thrown in and out 
of gear with the main shaft by levers. The hoist- 
ing rope, on the contrary, is wound on a drum in 
this house, and is hauled in or paid out as de- 
sired. A friction clutch sets the winding drum tn 
motion, and the descent is controlled by a band 
brake, operated by a treadle. 

The trolley is shown well in Fig. 2. It will be 
seen that the frame in which the fall block runs 
is very heavy. This is necessary in order that the 
empty block may outweigh the slack rope on the 
hoist line. Otherwise the block would not run 
down when the hoist rope was slacked, but, instead, 
the hoist rope on either side of the block would 
sag down. It may be objected to that this is add- 
ing dead weight to be lifted and transferred; and, 
of course, a certain amount of power is wasted In 
this way. Its amount is trifling, however, compared 
with the saving due to other causes. Of course, if 
the size of the hoist rope is increased in order to 
lift heavier loads, or if its length is increased with 
increase in the span, then the fall block weight 
must be increased, and for spams above 300 ft. 
probably the use of fall-rope carriers would be ad- 
visable. With such carriers the span could be iIn- 
creased to any desired length. 

The use of a suspension cable for carrying the 
joad in place of a truss or girder, results in some 
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-y important advantages. In the first place, it 
. always been a troublesome question with the 
nary bridge crane how to make both ends of 
bridge travel at the same speed and keep 
tare with the tracks, for, if from lost motion or 
sticity in the driving machinery, one end of the 
dge travels faster than the other, the connec- 
ww of the bridge to its trucks may be strained, or 
» bridge may be derailed. But when a suspended 
ble takes the place of the girder or truss, this 
Hiculty disappears. Lf. the carriage on one trestte 
. few inches ahead of that on the other trestle, 
makes no difference of practical importance. In- 
ed, with long spans there might be several feet 
lifference in the position of the two carriages with- 
ut any appreciable increase im strain. We allude 
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crane were to be installed to cover this area, the 
trestle supports would necessarily run along the 
sides of the yard, and che bridge would span its 
width. Its span would even then be extreinely 
long fora bridge crane. In operating either, much 
more transferring is done along the yard or shop 
than across it. For example, in the yard shown in 
Fig. 1, a truck taking a load of pipe from one pile 
will draw up at the end; the cable will be placed 
over it, and the trolley will then run back and 
forth along the cable, picking up the pipe and con- 
veying it to the truck. In a heavy machine shop 
are generally ranged along 
side, leaving an open passageway between. In car- 
rying the work to and from the machines the 
bridge crane wil] often run the length of the shop. 


each 


161 





advantage which appeals with great force to the 
practical man is that hoisting and transferring 1s 
done on a bee line. If a load is to be picked up 
at one corner of the yard and transferred to the 
corner diagonally opposite, both the trolley and the 
suspended span are moved together, and the load 
goes straight to the desired point. 

We have thus far machine in 
comparison with traveling bridge cranes; but, asice 
from the fact that it is adapted to spans which 
the bridge crane cannot approach, and is applicable 


described the 


to hundreds of uses where a bridge crane is out 
of the question on account of its cost, the Sher 
man apparatus may be 
ferent 


varied to suit widely dif- 
Instead of controlling a rect 
angle, a cirele or any are of it might be controlled, 


situations. 





FIG 2. THE TROLLEY, TRAVELING CARRIAGE AND OPERATING CABIN, SHERMAN HOIST AND TRANSFER APPARATUS 


to this matter only because it has been so much 
talked about in connection with the propulsion of 
bridge cranes, and it might be a question in the 
minds of some with respect to this ap»aratus. 
Should such a question arise in the mind‘ of any 
reader, the answer is merely that the carriages on 
the two trestles do, as a matter of fact, travel mn 
perfect unison, so far as the eye can discern; and 
even if they did not it would not interfere one 
particle with the safety or smooth-working of the 
apparatus. 

Another advantage of this apparatus over tne 
bridge crane is that, whereas with the bridge 
crane most of the transferring is done by the 
bridge: with this system most of it is done with 
the trolley. For example, the yard shown in our 
illustrations is 215 x 100 ft. With the cable system 
the trestles are placed across the ends, and tie 
cable spans the length of the yard. But if a bridge 


The advantage of having the trolley do the bulk of 
the work instead of the bridge arises from the fact 
that the trolley is a much lighter and simpler 
machine. It can be renewed at small cost com- 
pared with the span and carriages which support 
it, and it can be stopped and started more quickly, 
and run at a much higher rate of speed than can 
the bridge. 

Another advantage in having the span cover the 
length instead of the width of the space controlled 
is that less trestling is required. In the present 
case 200 lin. ft. of trestle is used for the cable 
system, while if the span ran the other way 430 ft. 
would be required. This will probably about bat- 
ance the extra cost of the trestling for the cabte 
system, due to the fact that it has to sustain both 
a vertical and a transverse strain. 

We have alluded to the simplicity of the machine 
which controls the hoist, trolley and carriages, An 


the trestle being built on the circumference, and 
the cable span extending to a fixed tower at the 
center, where the operating mechanism would be 
located. We understand the designs are already 
under way for a plant of this sort. 

In contractors’ work, too, the apparatus should 
have wide applications. The cable-way hoist has 
already proved its advantages on many large works, 
and this apparatus is a cable hoist which needs no 
assistance from portable derricks, but places ma- 
terial at any desired point without the intervention 
of hand labor. Moreover, the whole plant is sim- 
ple, light and inexpensive, and is easily and quickly 
set up and taken down. 

Probably the most important uses of the system, 
however, will be found in its application to situa- 
tions for which no suitable machinery has hereto- 
fore existed. The stock yards of bridge-builders, 
rolling mills, furnaces, lumber dealers, and the 
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makers of and dealera in a thousand and one bulky 
or heavy articles, will have their capacity greatly 
increased by the use of this system, and at a mod- 
erate cost. In fact, the applications of the system 
are sO numerous that it is difficult to say just 
where its limits will be found. 

Patents have been secured on the apparatus In 
the United States and foreign countries, the 
American patent being No. 494,389, issued March 
28, 1893. Our readers who wish to study further 
the details of the mechanism will find it fully il- 
lustrated and described in the patent. 
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Co. (Eng. News, Jan. 19). 
Dec. 3, 1892. 

A number of these ships have been built for 
freight traffic, mainly for grain, and the accompany- 
ing cut, represents a view of the shipbuilding 
yards, with several whalebacks on the stocks. The 
hull is of approximately oval or elliptical section 
with a bow ending in a blunt point or “snout,” 
which being fitted with hawseholes, bearing a re- 
semblance to eyes, has given these craft the nick- 
name of “pigs.”” The engine is carried at the ex- 
treme stern, and one or two turrets at the stern, 


The ship was launched 
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WHALEBACK PASSENGER STEAMER*“ CHRISTOPHER COLUMBUS” FOR WORLD’S COLUMBIAN 
EXPOSITION TRAFFIC. 


Any further information may be obtained from 
Mr. C. B. Johnson, President of the Wilson & 
Baillie Mfg. Co., 98 Ninth St., Brooklyn, N. Y. 


WHALEBACK PASSENGER STEAMER FOR 
WORLD'S COLUMBIAN EXPOSI- 
TION TRAFFIC. 

The steamers used by the World’s Fair Steam- 
ship Co. to carry passengers between the city of 
Chicago and the World’s Columbian Exposition 
(Eng. News, Oct. 13, 1892) include a large vessel 
of the whaleback type, which is the first of its 


WHALEBACK STEAMERS UNDER CONSTRUCTION AT THE YARDS OF THE AMERICAN STEEL BARGE CO.; WEST SUPERIOR, WIS, 


kind adapted for passenger traffic. The hull is of 
steel and was built by the American Steel Barge 
Co., at West Superior, Wis., to the designs of Capt. 
A. McDougall, inventor of the whaleback type of 
construction. The iron was manufactured from 
Minnesota ore by the West Superior Steel & Iron 








with a flying deck between them, provide accom- 
modations for the crew, which is very small in num- 
ber. Sometimes one of the turrets is placed for- 
ward. This type of construction is cheaper than 
the ordinary type, and the cost of fuel and run- 
ning is less, while the ships carry a larger cargo. 
The “Christopher Columbus,” built for the 
World’s Fair Steamship Co.’s passenger service, 
and illustrated above by a cut reproduced from 
the “Scientific American,” is 362 ft. long, 42 ft. 
beam and 24 ft. deep, with a displacement of 4,000 
tons. The hull is divided into compartments by 
nine transverse watertight bulkheads and a longi- 


tudinal bulkhead; there is a double bottom with 
compartments for water ballast. There is a screw 
propeller 14 ft. diameter and 19 ft. pitch, driven by 
a triple expansion engine with cylinders 20, 42 
and 70 ins. diameter. Steam is supplied by six 
Scotch boilers 11 ft. diameter and 12 ft. long, car- 
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rying a steam pressure of 160 Ibs. 

in. The engines were built by S. Pr. if 
& Co., of Detroit, Mich. The shin a 
pected to have a maximum speed «; », 
knots and to make the run of seven miles bi... 
the city and the Exposition pier in half an}... _ 

The superstructure, consisting of the pro: { 
decks with saloons and pilot-house and 
quarters, is supported by seven steel tur if 
elliptical form. The first is 19x13 ft. ay. 
tains the windlasses; the second and thir 
18x 26 ft. and contain stairways; the fo, 
27x18 ft. and contains the smokestack. 
lators and ash-hoist; the fifth is the same - 
and incloses the top of the engine-room: the ..; 
and seventh contain stairways. The main jo 
is in the hull, with four wide gangways on ..,. 
side, dining and refreshment-rooms amidships, 1 
the kitchen and crew’s quarters forward 

The main saloon is 225 ft. long and 60 ft. \:)), 
with a women’s cabin aft. Around this is ;}), 
promenade deck, 5 ft. wide at the sides of +), 
saloon, and extending 32 ft. forward and af; .; 
the saloon. Above this is the upper promen.., 
deck, 257 ft. long, with pilot-house, bridge 4) 
officers’ quarters. The saloon is handsomely fitt«j, 
lighted by a main skylight 15 x 138 ft., and contains 
a fountain. The ship has a capacity for 5,000 ps 
sengers, and is fitted with electric light and ste: 
heating plant. The cost complete is given ss 
$350,000. 

The World’s Fair Steamship Co., of Chicago, 
will have this one whaleback steamer, and alt) 
gether about 30 vessels carrying from 1,000 1» 
5,000 passengers each. Mr. J. H. Bradley is 
President, and Mr. A. McDougall, Vice-Presiden: 


THE BERARING VALUE OF PILES IN MUD 


The San Francisco Harbor Commission is about 
to build a new ferry-house at the foot of Market 
St. in that city. The foundation material is mui, 
and as the structure is to be supported upon piles. 
Mr. H. C. Holmes, the Chief Engineer of the Com- 
mission, has been making some experiments to 
test the character of the material. 

In February last, says the “Mining and Scientific 
Press,” he drove a pile 92 ft. long and 16 ins. and 
8 ins. in diameter, at the two ends, on the site 
of the ferry-slip. The hammer used weighed 2,900 
lbs., and at the last blow, with a 20-ft. fall of 
hammer, the pile sank 3 ins. The pile was then 
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73 ft. in the mud. A platform, 12x 4% ft. was 
then built around the pile and was loaded with 
90,000 Ibs. of pig-iron; but after in interval of 24 
hours under this load no sinking of the pile was per- 
ceptible. 

The plans call for piles 18 ins. in diameter at 
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she butt driven 80 ft. into the mud, or 106 ft. below 
ity datum. They are to be cut off 26 ft. below 
‘atum and on them will rest the concrete piers 

ming the depot foundation. Mr. Holmes con- 
iuded from his experiment that the pile founda- 
sions would successfully answer the purpose in- 


tended. 


PERSONALS. 


Mr. J. H. EB. Waters, mining engineer, died at Den- 
ver, Colo., May 8. 

M-:. James Owen has been reappointed Township En- 
gineer of Montelair, N. J. 


Mr. H. P. Morrison has been appointed engineer for 
roads in Richmond County, N. Y., vice Mr. W. 38. 
Bacot. 


Mr. F. A. Dunham has been appointed engineer in 
charge of the construction of the pavements at Fre- 
donia, N. ¥. 


Mr. O. Burlingame, of Menominee, Wis., has been 
elected City Engineer of Racine, Wis., vice C. H. Kohl- 
mana, deceased. 


Mr. R. Walter Creuzbar has resigned his position 
with the New York Central R. R., and is now Assistant 
Engineer in the Finance Department of the city of 
New York. 


Mr. John Chamberlain, Engineer of the Kentucky & 
Indiana Bridge Co., has resigned to take a similar po- 
sition with the Richmond, Nicholasville, Irvine & 
Beattyville R. R. 


Mr. Wm. O. Jewett, M. Am. Soc. C. E., has resigned 
the position of Resident Engineer of the Cincinnati, 
New Orleans & Texas Pacific Ry. (Cincinnati Southern 
Ry.), which position he has held for seven and a half 
years. 

Mr. Alex. R. McKim has resigned his position as 
engineer for the East Berlin Iron Bridge Co., East 
Berlin, Conn., to accept the position of engineer on 
high building construction with J. B. & J. M. Cornell, 
of New York city. 


Mr. F. H. Thomas has been appointed Superintendent 
of the Bellefonte Central R. R., with office at Belle- 
fonte, Pa., vice Mr. Thos. A. Shoemaker, resigned to 
accept the position of General Manager of the Belle- 
fonte Furnace Co. 


Mr. J. C. Slocum, of Chicago, has formed a partner- 
ship with Mr. F. H. Prentiss, of Boston, formerly man- 
ager of the New York Steam Co., and has removed his 
offices to the Monadnock Building. The firm carry on a 
general practice in engineering, making a specialty of 
electrical and mechanical engineering. 





NEW PUBLICATIONS. 


EAST LNA aha IRRIGATION DISTRICT: Report 
of Chief Engineer F. C. Finkle, President W. H. 
Robinson ar omen officials. Svo; pp. 48. 


This district is one of the many organized under the 
Wright law for the purpose of enabling the land- 
owners to co-operate in securing a water supply. The 
district is near both the cities of San Bernardino and 
Riverside, Cal., and at the time of the report comprised 
3,100 acres of land. The irrigation works of the dis- 
trict, and their construction, are described by the 
engineer, Mr. Finkle, and specifications are included 
for a 30-in. steel conduit and concrete reservoirs. The 
pipe lines of the Vivienda Water Co., together with the 
other irrigation works in San Bernardino Co., Cal., were 
described in Engineering News of July 4 and 25, 1891. 


GRAPELAND IRRIGATiv.. VISTRICT: rt on Its 
Physical: and gens Problems and Business 
Status, with a ef Hist of Its 0 ization and 
Confirmation. By F. C. e, Chief Engineer of 


the District. 8vo; pp. 58; four folding and four full- 
page plates. 


The contents of this report are well indicated by its 
title, given above. The district comprises 10,600 acres, 
and was organized in 1890, from which time until 
August, 1892, surveys and negotiations for a water sup- 
ply were under way. The engineer’s estimate of the 
cost of a tunnel 2,850 ft. long, for the development of 
water, 8,900 ft. of main canal and 65 miles of distribut- 
ing ditches, is $134,900. 

The photographic reproductions include views of an 
elevated reservoir, peach drier, vineyard and residence. 
The line drawings show the proposed tunnel, ditch and 
distributing lines, in plan, with sections of a timbered 
and concreted section of the tunnel, and of the ditch 


lined with stone in cement, and plastered with the 
latter. 


WATER CONSERVATION IN NEW SOUTH WALES: 
Progress Report, H. M M. Inst. C. E., 
Commissioner ro a. the er Murra — 
Chief Engineer for er Conservation. 
toa. maps and folding” platen of 


This is the first annual report, in connection with 
work started in the middle of 1890 for a systematic 
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study of water conservation in New South Wales in 
its relation to the water supply for domestic purposes 
and live stock, irrigation, mining and manufacturing. 
It appears that irrigation in this part of Australia was 
still in its infancy when the report was made. Several 
schemés are outlined. 

Diagrams are presented showing the results of 
monthly gagings at five points on the River Murray, for 
the twelve years 1879 to 1890, and of the Darling and 
Macquarie rivers, each at one point, for the six years 
1885 to 1890. 

An interesting diagram shows the silting up of the bed 
of the River Murray from June 11, 1886, to April 16, 


1890, which at the deepest point had filled the river 
10.78 ft. 


GRAVITY RESEARCH. Determinations of Gravity 
with Half-Second Pendulums. By T. C. Mendenhall. 
8vo; Pub. Doc.; pp. 62. 


This is an exceedingly interesting and complete pre- 
sentation of this highly technical subject. Any one in- 
terested in science can read it both with understanding 
and interest. It is one of the many evidences of the 
immense amount of good scientific work done at gov- 
ernment expense. 


THE CONSTRUCTIVE MATERIALS OF ENGINEER- 
ING. By Albert W. Smith, Prof. Mech. Eng., Le- 


land Stanford, Jr., University. 12mo; pp. 83. 25 
cents. 


This is apparently intended as a work to be used in 
lieu of manuscript or lithographed notes for college 
lectures. It seems to contain as much information on 
its subject as can be put into 82 small pages; but 
how much is that for such a subject? We shall review 
the general expediency of this kind of college pem- 
mican in our current articles on the “Ideal Engineering 
School,’’ afid therefore will not rediscuss it here. There 
is much to be said for it; there is also much to be said 
against it. 


TABLES OF SQUARES FROM 1 TO 10,001. Rochester 
Bridge & Iron Works, Rochester, N. Y. S8vo; blue- 
prints; pp. 49. $1. 


That the enormous labor of computing and blue-print- 
ing, in manuscript, a table of squares to 10,000 should 
have been undertaken shows that there is great need 
of such a table among bridge engineers; but it seems 
a pity that such a laborious work should have been 
done when “Barlow’s Tables,’’ giving squares, cubes, 
square roots, cube roots and reciprocals of all numbers 
to 10,000 exists, and has been,in print for 50 years, 
and can be had for $2. Those tables, moreover, possess 
the advantage of having been so long before the public, 
and so accurately computed fn the first place, that 
they are now, with reason, believed to be practically 
free from error. The compilers of this manuscript 
table announce that it has been computed and checked 
by independent methods, and is believed to be free 
from error; but it requires .an almost superhuman 
carefulness to have so extensive a manuscript free from 
error. We fear the labor of making it would never have 


been undertaken had the compilers known of “Barlow's 
Tables.” 


THE HEATING OF LARGE BUILDINGS. By Alfred 
R. Wolff, M. E., Consulting Engineer, 907 Fulton 
Building, New York. Pamphlet; 8vo; 16 pp. $0.25. 

This is a reprint of a lecture delivered before the 

Franklin Institute, of Philadelphia, and printed origin- 

ally in the ‘Journal’ of that institution. In it Mr. 

Wolff shows by text, diagrams and tables the amount 

of heat transmitted per square foot of surface per hour 

for various types of construction, the value of radiating 
surfaces, the effect of electric lighting upon heating 
and ventilating problems, etc. 

HAND-BOOK OF THE AMERICAN REPUBLICS. No. 
3. 1893. Issued by the Bureau of the American Re- 


publics, Washington, D. C. 8vo; paper; pp. 604; 
with maps and illustrations. 


This edition of the hand-book. corrected to January, 
1893, contains about 120 more pages of general informa- 
tion than did hand-book No. 2, issued in February, 1891, 
But, like its predecessors, it is devoted to the statis- 
tics and trade relations with the countries of Centra) 
and South America. The additional matter, aside from 
corrected statistics for a number of the states, consists 
of a detail of the reciprocal commercial arrangements 
with the United States, covering about 78 pages, and 
the increase of exports from the United States tc 
Latin-America, covering the period 1885-1891. The lat- 
ter chapter shows an increase from $61,787,949, in 1885, 
to $87,879,124, in 1891, or $26,091,175 in all. 

A MANUAL OF MACHINE DRAWING AND DESIGN. 
David Allen Low, M. -—. M. E., Head- 
Tada of the People’s Palace Day Technical Schoo 
London; and Alfred William Bevis, M. Inst., M. E., 
Director of Manual Training to the Birmingham 
School Board. London and New York: Longmans, 


Green & Co. 8vo; cloth; 375 pp.; very fully illus- 
trated. $2.50. 


After commencing with some very sensible and prac- 
tical points as to the paper and instruments to be used 
and the manner in which drawings should be made. 
colored, figured and lettered, the authors follow with a 
concise statement of the various principles of mechan- 
ies, and the materials used in construction, illustrating 
with examples worked out. The subject of screws, 
bolts and nuts is then taken up in great detail, with 
tables of dimensions, formulas and excellent dimen- 


463 


sioned drawings. Cotters, pipes and pipe-joints, shaft- 
ing, and their couplings and supports, belt and rope 
gearing, etc., are next taken up in successive chapters, 
treated in similar detail and fully illustrated. Every 
part of an engine and its boilers is, in fact, handled in 
succession, until the final chapter deals with the triple 
expansion type of this machine. The treatment is pro 
gressive, the text is concise and plain, and a decided 
feature of the work is the excellent manner in which 
the text is illustrated by reproductions of dimensioned 
shop drawings. While it is excellently adapted for the 
use of students, it is also full of practical workshop 
bints and suggestions which make it quite as valuable 
to those who are already in active practice. 

WYOMING EXPERIMENT STATION: econ? o- 
1891, Bulletin No. 4, December, 1891, yy 
Buffum. RP. 194; illustrations. Soils of the Rash. 
cultural ea Farms, Bulletin No. 6, May, 
1892, By J. D. Conley, Geologist and Chemist, and 
E. E. Slosson, Assistant, Chemist. pp. 24. Irriga 


tion and Duty of Water; By Prof. B. C. Buffum, 
Bulletin No. 8, October, 1892. pp. 31; illustrations. 


The Wyoming Experiment Station is located at Lar- 
amie, and is an adjunct of the Agricultural College 
Department of the University of Wyoming. There are 
tive sub-stations in different parts of the state. 

An important part of the work of this station re- 
lates directly or indirectly to irrigation. The bulletin 
on meteorology describes, briefly, the instruments used 
at the station, and presents views of the same. Statis 
tics of temperature of both air and soil, precipitation 
evaporation, wind, atmospheric pressure and terres 
trial radiation are given in the bulletin. 

Mechanical and chemical analyses of soils at the sev- 
eral stations are presented in the bulletin on that sub 
ject, and are of interest in connection with the scien 
titic study of sewage disposal by irrigation or inter- 
mittent filtration. 

The bulletin on “Irrigation and the Duty of Water" 
is largely compiled, its author states, from other writ- 
ers, with additional matter suggested by observation 
and experiment. The general theory and practice of 
irrigation seems to be as thoroughly reviewed as is 
consistent with the 22 pages of space given to the sub 
ject. Results of observations on the duty of water, 
made in 1891 and 1892, at the Laramie and Wheatland 
experimental farms, are given, which show a varia- 
tion of from 95.6 to 735.3 acres for a continuous flow 
of 1 cu. ft. per sec.; the first having been for a 
“mixed crop,”’ and the second for corn. Illustrations 
are presented to show the Mead Wyoming nilometer 
a trapezoidal weir, weir-box and nilometer, used at 
the Laramie farm and Carpenter's water register. 
PRANSACTIONS OF THE ASSOCIATION OF ENG: 

NEERS OF VIRGINIA. NO. 2: Roanoke, Va. ; 
Svo.; pp. 165, illustrated. 


This volume contains the papers presented for July, 
1891, to March, 1893, tegether with the address made 
by the president at the Richmond meeting, in July, 1892. 
The papers are as follows: “‘ The Methods Used in 
the Otfcial Survey of Roanoke, Va.,""Geo. P. Wood ; 
“Steam Boiler Explosions,’’ C. G. Cushman ; “ Speciti- 
eations of First Class House Wiring for Electric Light," 
Robert Cummings ; “‘ Use of Steel for Rivets,” J. L. 
Fitts ; ‘* Public Highways and Roads in Virginia ; Their 
Construction and Maintenance,’’ Oscar Saabye; ‘The 
Necessity of Co-operation by American Engineers,” I. 
W. Draper ; “ Easement Curves,” C. H. Rice; “A 
National Railway School,’’ Herman Crueger; “Iron Coal 
Pier at Norfolk, Va.; N. & W. R. R.,” W. W. Coe; 
** Higtorical Notes Upon the Work of the First Mining 
Engineer of the Colony of Virginia,” W. H. Adains ; 
“The Stadia and Its Uses in Topographical Surveys,”’ 
E. A. Herring; “‘A Plea for the Establishment of a 
United States Weather Signal Station at Roanoke, Va.,"’ 
C. 8. Churchill; ‘Locomotive Tests,’’ G. R. Henderson: 
“ Report of Committee on the Common Roads of Vir- 
ginia; “Heating and Ventilation,” R. P. C. Sander- 
son ; “The Construction of Theatres from an Optical 
Point of View,’ R. de Saussure. 


LA NAVIGATION AUX_ ESTATS-UNIS. Par H. 
Vetillart, Ingenieur en Chef des Ponts et Chausees. 
Rapport de Mission. Renseignements Historiques, 
Financiers, Descriptifs et Statistiques sur les 
Ports et les Voies Navigables. Paris, Imprimerie 
Nationale. 1892. Quarto; no illustrations, 544 pp. 


The above very detailed report upon the waterways 
of the United States is sent us by the Minister of Pub- 
lic works, at Paris, through the Smithsonion Institutior, 
and embodies the work done by a member of the 
French delegation to the International Marine Congress 
held in Washington toward the end of 1889. A man 
showing the channels described is now in press and 
will shortly appear. In so voluminous a work litre 
niore can be done here than to outline the ground cov- 
ered by its author and compiler. The first part treats 
in separate chapters of the origin and principles of the 
government authority over ways of communication, 
commencing with the Constitution of 1789 ; lighthouses: 
natural uavigable streams, ports and harbors; the 
routes followed; artificial waterways pr canals; rail- 
ways and a general resume of this part. The second 
and fullest part deals with the description, statistical 
and financial elements of the subject under discussion. 
These tables, while they are great in number, are by 
no means well filled out, for reasons which any one will 
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understand who has attempted to compile similar in- 
formation in a limited time. Nevertheless, an immense 
amount of information has been gathered together, 
more than sufficient to attest the laborious character 
of the work performed by M. Vetillart. As is usual in 
many government publications much space has been 
wasted in the arrangement of these tables. 
MODERN OFFICE BUILDINGS. Practical Limiting 
Conditions in Their Des By George Hill, M. 
Am. Soc: C. E, 44 Broadway, New York. 


Pamphlet reprint from “ Architectural Record 7S 
pp. 20, with diagrams. 


In this paper Mr, Hill points out and considers the 
elements that combine to make a successful modern 
office building. Each of these elements is treated in 
detail with great clearness. Floor plans are given for 
buildings covering areas verying from 25x 100 ft. to 
100 x 100 ft. The method of construction is then dis- 
cussed and tables follow giving the following compara- 
tive data for each of the designs presented—for build- 
ings ranging in height feom 6 to 20 stories ; the wall 
areas in brick and in steel and the cost of building and 
of lot for both types of construction. A final table gives 
the cost per sq. ft. of lot for buildings from 1 to 2u 
stories high, and covering lots 25 x 100 ft., 50x 100 ft. 
amd 100 100 ft. It is a very practical paper through- 
out; and as the author promises to more fully treat the 
subject in a forthcoming book those interested can fairly 
expect an exceedingly useful treatise based upon the 
latest practice. 

TYPEN FUER WALZEISEN. 
Oesterreichischen Ingenieur und Architekten Ve- 
reine eingesetzten Comites zur Aufstellung von 
a von Walzeisen, by Johann Buberl, Inspector 
of the Austrian Northwest Railway. 4to, pp. 38, 
illustrated; 33 plates. Vienna, 1892. Verlag des 


Oesterreichischen Ingenieur und Architekten Ve- 
reines. Price, postage paid, $1.25. 


This is an enlarged edition of the “Standard Cross 
Sections for Wrought Iron,"’ submitted by a committee 
of the society mentioned. It contains about 400 full size 
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cress sections, applying to structural iron work, 
bridge and ship building and industrial uses in 
general. In this edition are included a great number of 


types of cross sections, which as yet have not been 

produced in Austria, but are supplied by importation. 

This work has been carefully compiled and the plates 

are excellently engraved. 

STATE BOARD OF HEALTH OF NEW JERSEY: 
Report for 1802; and Report of the Bureau of Vital 


Statistics. S8vo; pp. 590; tables. E. M. Hunt, M. 
D., Secretary. 


Among the special papers in this report the most 
interesting to engineers is one by the Secretary, entitled 
“To What Extent Do Streams of Water that Receive 
Sewage Purify Themselves?’ in which some of the 
recent discussions on this subject are reviewed, and 
it is concluded, among other things, that all waiter 
supplies should be inspected for, say, 30 miles above 
water-works intakes, and that, as a rule, sewage 
from towns should be puritied before entering streams 
uscd as water supplies. 

Mr. A. Clark Hunt, M. D., contributes a paper on 
“Waier Supplies,’ principally relating to New Jersey 
sources, and works recently built in the state. A 
popular paper by Prof. C. McMillan, on “Some Points 
Connected with Sewer Lettings and the Construction 
. of Sewers,"’ is elso included, 

STATE ENGINBER OF WYOMING: First Biennial 


Report, 1801 and 1892. Elwood Mead State En- 
gineer, S8vo; pp. 82 and Ixxi.; eight folding maps. 


This report contains an outline of the status of irri- 
gation in Wyoming and the work of the state en- 
neer, the latter being illustrated by the folding maps. 
Of the maps, one is of the state, four of the four 
water divisions into which the state is divided, and 
three show drainage and canal systems of small sec- 
tions of the state, as plotted from surveys for the 
purpose, 

GAS AND BLECTRIC LIGHT COMMISSIONERS OF 


MASSACHUSETTS: Report for 1892. Svo; pp. 
228; many tables. Wm. M. Olin, Secretary. 


Without doubt this is the largest and most com- 
plete collection of statistics relating to gas and elec- 
tric lighting plants ever published. There are in- 
eluded in the report statistics regarding the finances, 
operation and schedules of rates of 136 plants, 26 of 
which supply both gas ahd efectric light, 63 electric 


light and 47 gas only. 
THE PURIFICATION OF DRINKING WATER BY 
SAND FILTRATION: Its Theory, Practice and 


Results; with § ial Reference to American Needs 
and European Experience. By Wm. T. Sedgwick. 
Professor of Biology, Massachusetts Institute of 
Technology, Boston, and Chief Biologist to the 
State Board of Health of Massachusetts. Re- 
vrinted frem the “Journal of the New England 
Vater-Works Association.’ Vol. VII.. No. 2, 8vo; 
pp. 28, and appendix, 13; 10 figures and 9 
plates, 


The present interest in water purification makes 
the publication of this excellent paper very timely. 
The paper was read nearly a year ago before the 
annual meeting of the New England Water-Works 
Association, and a summary of it was given in our 
issue of June 16, 1892. The filter beds of Berlin are 
described in some half a dozen pages, and those of 
Warsaw, (Russia), Oporto, Zurich, Rotterdam and 
London more briefly. The theories and opinions re- 


garding filtration of the two Germans Professor 
Fraenkel, a bacteriologist, and Mr. Piefke, the resident 
engineer in charge of one division of the Berlin 
water-works, are presented briefly, but clearly. 

The appendix is a reduced fac-simile of the monthly 
report for May, 1892, on the condition of the Metro- 
politan (London) water supply, and contains detailed 
statistics relating to the water supply of London, in- 
cluding the filtration works, and also the results of 
chemical analyses. 

WATER-WORKS REPORTS.—The following water- 
works reports have been received, the names given 


being those of superintendents unless otherwise 
stated: 


Concord, N. H., V. C. Hastings. Manchester, N. H., 
Chas. K. Walker. Foxborough, Mass., reports on con- 
struction, F. L. Fuller, Engineer, Boston. Haverhill, 
Mass., Jas. A. Huntington, Secretary. Holyoke, Mass., 
John D. Hardy. Lowell, Mass., R. J. Thomas; C. L. 
Knapp, Clerk. Hartford, Conn., Ezra Clark. Pough- 
keepsie, N. Y., Chas. E. Fowler. Atlanta, Ga., W. G. 
Richards. Madison, Wis., John B. Heim. 

TRADE PUBLICATIONS. 
THE WORTHINGTON WATER METER.—Henry R. 
Worthington, New York city. 12mo; pp. 32. 
This little pamphlet describes the Worthington meter 


and its applications to hot and cold water, oil, 
naphtha, ete. Some convenient tables are also pre- 
sented. 


HOISTING PLANT.—Lidgerwood Mfg. Co., New York. 
4to; pp. 114; illustrated. 

This is a comprehensive catalogue and price list cf 
various types of hoisting engines for all kinds of work. 
including electric hoists. The Locke-Miller cableways 
and the rapid unloader for ballast trains are among the 
company’s specialties, and have been illustrated and 
described in our columns. Boilers, engines and general 
supplies aré also furnished by the company. 





SOCIETY PROCEEDINGS. 


AMERIGAN SOCIETY OF CIVIL ENGINEERS.—At 
the meeting held May 3, Mr. William Metcalf, Presi- 
dent, in the chair, the paper by H. D.. Whitcomb, on 
“The Improvement of the James River, Va.,’’ was 
read by the Secretary, as noted in our issue of May 
4. The discussion was mainly in reference to the 
value of dredging in streams with sedimentary beds. 
The views expressed were that dredging often more 
than pays for itself, even where it gives but tem- 
porary improvement, and that it often depends upon 
the regulation of the currents by main walls, etc., 28 
to whether it will afford any permanent channel. 

At the meeting on May 17, a paper by J. W. 
Schaub, on ‘The Detroit Union Depot Viaduct,’’ was 
presented. In 1890 the Fourth Street Union Depot 
Co., of Detroit, Mich., was incorporated by four rail- 
way companies, namely, the Wabash, the Canadian Pa- 
cific, the Flint & Pere Marquette, and the Detroit, Lans- 
ing & Northern, all entering the city of Detroit over 
various lines with widely separated termini. To facili- 
tate the interchange of business and for other rea- 
sons, the company determined to build a union station 
with elevated approaches. To do this a_ three-track 
viaduct 4,000 ft. long was projected through River St. 
Mr. C. H. Bilis was appointed chief engineer, and 
prepared specifications and invited tenders. The con- 
tract was let to the Detroit Bridge & Iron Works, in 
January, 1891, and the work was completed in eight 
months. The live load assumed for each track was 
two 104-ton engines, followed by 3,000 Ibs. per lin. ft. 

The longitudinal force due to the friction between 
the rails and the wheels of two trains, each weighing 
3,000 Ibs. per lin. ft., moving in the same direction 
upon the outside tracks, was provided for. The co- 
efficient of friction for this purpose was assumed at 
20%, and to resist the force longitudinal bracing was 
provided for between the columns. This bracing went, 
in some cases, to the ground, but not usually, and 
when it did not the strain was taken up by means of 
flexure in the columns. A wind force of 750 lbs. per 
lin. ft. was assumed and provided for. This was 
taken as acting in a horizontal plane passing through 
the base of the rails, and to resist it transverse brac- 
ing was inserted between the columns. This, also, in 
some cases was carried to the ground, but generally it 
was not. The horizontal displacement of both dead 
and live loads due to wind was provided for in pro- 
portioning the columns. 

The material in the superstructure is steel, except the 
bracing and anchorages, which are iron. The bear- 
ing plates are cast iron. The steel used is medium 
steel, excepting the rivets, which are soft steel. No 
shape iron or steel weighing less than 6 Ibs. per lin. 
ft. was used; no web plates less than % in. thick, and 
no metal less than 5-16 in. thick. All holes were 





punched and reamed, and all sheared edges of web 
plates were planed. In steel, the working stresses 
per square inch were for tension flanges, 10,000 Ibs. 
(net) and compression flanges were given the same 
gross area as the tension flanges. 

In no case did the combined stresses in the col- 
umns from wind or friction exceed 12,000 Ibs. fiber 





strain per sq. in. on the outer fibers. s), 
rivets, 9,000 Ibs.; bearing on rivets, 14,000 
field rivets only two-thirds of this. Bolts w. 
used for these field rivets. These were cyt : 
rolled steel shafting, 15-16 in. in diametm 
tightly fit the holes, and were threaded and 
with a nut and washer at each end, and ti. 
was taken as that of field rivets. 

The salient features in the design were: 1, it 
sence of all adjustable members all braci; 
riveted; 2, the form of expansion joints 1 f 
longitudinal girders; 3, the connections for \ 
rods to columns; 4, the use of cast bearing )) fo 
distributing the pressure on the masonry; 5, :} 
of the longitudinal bracing. Where no cleara; 
required under the structure, the bracing ray 
foot of the column. Over streets 14 ft. cleara; 
required. Expansion joints were provided e, 1s 
ft. longitudinally. A deck traveler was used 
handled a cross-girder weighing 50,000 Ibs. at ti. ony 
of booms, reaching out 80 ft. It was counterbal: oo 
with 75 tons of pig-iron. 

No special difficulties were encountered wit), 
structure. A thin layer of cement was used to |, 
the cast bearing plates to a level, but the wri. 
does not recommend thin layers of cement. Thi, 4, 
not make a good bond with the coping stone d 
soon crumble and wear away at the edges of th: { 
ing. Plaster of paris for such areas seems to j) 
well, for even in thin layers it makes a bond \ 
the coping stone and sets rapidly. To retard its . + 
ting, a little lime can be added. The use of shee: |...) 
is questionable. Ordinarily, the working pres. 
on the bearing plates are not sufficient to cause (i) 
leak to flow. Even where coping stones are dress! 
to a true level, and the columns placed in position. i: 
is not unusual to find that they are not plumb, ani 
some simple method must be found to remedy jhe 
evil and not delay the work. The question is an im 
portant one, especially where the direct bending in 
the columns is such a large factor. 

The second paper for the evening was by Cyrus ( 
Babb, on “Rainfall and River-Flow.’’ The futility of 
basing computations of discharge for any river wou 
the average monthly rainfall is now pretty well recog 
nized, and a more certain method is desirable. The re 
sult of the gaging of any stream to be of value musi 
cover considerable periods of time, usually beyond the 
limiws, both as to time and financially, of the average 
engineer. The percentage of annual rainfall flowing 
into rivers is not well understood by most engineers 
as, for example, in the design for certain works f. 
irrigation as high as 60% of the rainfall was taken «-~ 
the stream-flow, when one-half of it would have bee 
nearer the truth. 

The present paper seeks to bring out the facts as 
to the flow of streams as shown by the gagings of 
rivers in the United States. A method is given for 
estimating monthly discharges, based upon the per- 
centages of annual run-off to rainfall, and for dis 
tribution by months of the entire flow by the yea: 
for different basins. 

The first stream mentioned is the Connecticut River, 
which flows nearly south for 375 miles and drains 
11,083 sq. miles; its course is through a glaciated 
region, and the valley contains a number of lakes 
and springs which regulate the discharge, reducing 
the intensity of floods and increasing the summer 
flow. The basin is hilly and even mountainous. The 
older rocks, granite, etc., are found in the mountains. 
while glacial drift, interspersed with bowlders, occurs 
in the valleys. Numerous rapids and falls occur 
throughout the course of the river. From its source 
to the northern boundary of Massachusetts, there is « 
fall of 1,830 ft. in 240 miles, or 7.6 ft. per mile. 
Thence, 135 miles to the mouth, the fall is 1.5 ft. 
per mile. In Vermont and New Hampshire, there are 
elevations from 4,000 to 6,000 ft. 

The discharge measurements by the U. S. Engineer 
Corps cover a period from 1871 to 1879, and daily 
gage-height records are accessible from the end of 
1885, and partial ones to the present time. Tables are 
given showing the results of these measurements. 
These cover the average rainfall by months and years, 
the average discharge and the percentage of discharge 
to rainfall. One of the columns gives the monthly 
run-off in inches; that is, if the total flow for the 
month were spread over a plain of the size of the 
drainage area at the point of measurement, it would 
cover that plain to the depth given in the tables. 

Curves are given of these results. April and May 
are the flood months, although the maximum point is 
attained in July. For purposes of comparison, simi- 
lar curves are shown for the Potomac River. Three 
maximum points occur in all the curves, namely. 
March, July and November. This coincidence is sig- 
nificant and cannot be considered simply a matter of 
chance. y 

Tables are given for the Sudbury, Croton, Neshaminy 
and Savannah rivers also. The basins of the last three 
are small; they cover, respectively, 76, 353 and 139 sq. 
miles of drainage area. The results 4re comparable 
with the larger streams. 
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Daily gage heights have been obtained on the Savan- 
nah River since 1875, and discharge measurements 
have been made by the U. 8. Engineer Corps of the 
daily discharges for this period. Reliance can only 
be placed upon the computations since 188. The 
Savannah River is formed by the junction of the 
‘fugaloo and Seneca rivers, at Andersonville, Ga., and 
flows southeasterly to the sea. The total fall between 
Andersonville and Augusta is 400 ft. in 106 miles, or 
4 ft. to the mile. Between Andersonville and Peters- 
burg 288 ft. in 55 miles, or 5.25 ft. per mile. The 
drainage area is 7,294 sq. miles at Augusta. 

An inspection of all the curves shows their charac- 
ter to be dependent upon the geographical positions 
of the respective rivers. The farther south rivers are, 
the more uniform are their curves. By individual 
years the reverse is the rule. The northern streams 
are characterized by an annual flood, gradually rising 
in March or April, reaching its highest level, and 
maintaining it for a few weeks, and declining through 
June and July, with low water for the rest of the 
year, The southern streams are subject to freshets 
throughout the year, rising to considerable heights 
and disappearing in a day or so. These differences 
are due to two causes, climatic and topographic The 
northern spring floods result from the melting of the 
winter snows, their intensity being controlled by the 
topography of the northern valleys through which 
they flow. In the southern valleys, however, a rain- 
fall upon a watershed soon finds its way into the 
river channels; but for the entire year the percentage 
of rainfall is about the same for all. 

For the three smaller basins the percentages of anu- 
nual discharge to precipitation vary but slightly, aver- 
aging 40.7 per cent. For the Savannah, the average 
is 48.9 per cent. For the two larger rivers, the Poto- 
mac and Connecticut, the percentages are 53.0 and 56.5, 
respectively. 

Another table gives data for a number of western 
streams. The use of the table is suggested as fol- 
lows: If the average flow for a certain month for 
any stream be known, then taking from the table the 
percentages of the locality in which the stream occurs, 
its discharges for the other months and for the year 
may be obtained. Knowing the annual rainfall for a 
certain basin, taking the locality in which the stream 
occurs, the annual discharge can be obtained, and the 
monthly distribution follows. It is considered that 
more accurate results can be obtained from these 
figures than by figuring discharges from records of 
monthly rainfall. 

The rainfall records for the western states are very 
unsatisfactory, and few records of precipitation in 
the mountains are in existence. 


NEW ENGLAND RAILROAD CLUB.—At the meet- 
ing on May 10 Mr. Marden announced that the Fitch- 
burg R. R. was building an air-brake insfruction car, 
and would rent it at a reasonable rate to other roads 
when it was not in use at home. The subject for the 
evening’s discussion was the desirability of having 
standard trucks and foundation brake gear for freight 
cars, and Messrs. Lauder, Adams, Marden and Ewing 
took part in it. There was a general agreement that the 
adoption of a standard truck would be of great bene- 
fit, provided the mechanical officers of the railway 
companies could be made to follow it absolutely. But, 
unless the higher officials of the railway companies 
will make a general agreement to adopt and adhere 
to standards, and will compel the heads of their 
mechanical departments to live up to them, there 
seems little chance of a standard freight car-truck 
coming into general use. As to what such a standard 
truck should be, the discussion showed decided differ- 
ences of opinion. Between the rigid truck and the 
swing-motion truck, it appeared that the former was 
much cheaper to build, inspect and maintain, but the 
latter rode easier over rough track, and was prefer- 
able for high-speed trains. Under the present sys- 
tem of car interchange, however, there is no object 
for a road to spend money to build a better running 
truck, or better car than its neighbors, as the benefit 
accrues to the railways as a whole and not to the 
especial railway which owns the car. As to the diffi- 
culty of maintaining standards once adopted, Mr. 
Kolseth, of the Westinghouse Air Brake Co., made 
the following remarks: 


a four or five years the Westinghouse Co. 
— ted a standard lever and“pin. The M. ©. B. Asso- 
which th i. A , eG there SS 
e y recomm 
= wearing surface. I have found within cua 


— into Boston that had the company’s brake 
and the standard holes in the Westinghouse men 
but a 9-16-in, The pin . 


pin. was doubled With 
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e without 
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a if even the master builders. of "New 


and I called their attention to the 


They had let out their order % an outside party to 
make the levers and pins, and I went to that party 
and told him they must be standard. I went to the road 
again in about three months, to see that the brake 
was all right: the brake rigging was all there, but 1 
was surprised to find that the levers were just the 
same as they were on the old cars. They had sent a 
car for a sample, and the General Manager had or- 
dered 50 or 100 cars to be built exactly like that. and 
in consequence they built the levers the same as on 
that car, without regard to whether they were right 
or wrong. If you adopt a standard and do not follow 
it more closely than that I don’t think it will benefit 
you muc 


ard was adopted, 
ad pt 


It was voted to hold no meetings of the Club in 
June, July or August, except as summer excursions 
may be arranged for by the Executive Committee. 


AMERICAN INSTITUTE OF ELECTRICAL ENGIN- 
EERS.—The annual meeting for the reception of the 
yearly reports, the election of officers, and other busi- 
hess proceedings, was held at the beadquarters of the 
Institute, 12 West 3ist St., New York, May 16. At 
the general meeting on May 17 the following papers 
were read: ‘“The Behavior of Fuse Metals in Direct 
and Alternate Current Circuits,’’ Charles P. Matthews 
“A Modified Deprez D’Arsonval Galvanometer,” Lieut. 
Charles D. Parkhurst; “The Variation in Economy of 
the Steam Engine Due to Variation in Load,’’ Prof. R. 
¢. Carpenter; “An Automatic Printing Speed Counter 
for Dynamo Shafting,’’ Prof. Geo. S. Moler; “Practical 
Aspects of Electrical Resonance,’’ by Dr. M. I. Pupin; 
“The World's Electrical Congress of 1893,’’ Discussion 
of the provisional program prepared by the Institute 
committee; ““A New Method and Apparatus for Measur- 
ing Conductivity,”” Mr. E. G. Willyoung; ‘‘The Heating 
of Armatures,”’ A. H. and C. E. Timmerman. 


LIVERPOOL ENGINEERING SOCIETY.—Annual 
general meeting was held May 10, when an adjourned 
discussion took place upon the paper read at a previous 
meeting by Mr. Ernest W. Pierce, Assistant Solicitor 


to the Liverpool Corporation, entitled : ‘“‘ Engineering 
Contracts.”’ 
SOCIETL OF NAVAL ARCHITECTS AND MA- 


RINE ENGINEERS.—This society has been incorpo- 
rated under the laws of this state. The purpose of 
the society is to promote the arts of shipbuilding 
and marine engineering, and, in furtherance of this 
object, to hold meetings for social intercourse, and 
the reading and discussion of professional papers, 
to be published. It is expected that the first meeting 
will be helding the autumn. The incorporators are: 
William H. Webb, Charles H. Cramp, George E. 
Weed, H. Taylor Gause, William T. Sampson, Horace 
See, Frank L. Fernald, Francis T. Bowles, Washing- 
ton L. Clapps, Edwin D Morgan, George W. Quintard, 
Harrington Putnam and Jacob W. Miller. 

The officers for the tirst year are as follows: Presi- 
dent, Clement A. Griscom, Philadelphia; Secretary, 
Washington L. Capps, Bureau of Construction, Navy 
Department; Council: Francis T. Bowles, Norfolk, Va.; 
H. Taylor Gause, Wilmington; Charles H. Loring, 
New York; Lewis Nixon, Philadelphia; and Harrington 
Putnam, New Yerk. 


ENGINEERS’ SOCIETY OF PHOENIXVILLE.—The 
last meeting of the season was held April 25, Mr. 
Wagner, president, in the chair. Mr. Samuel Tobias 
Wagner read a paper on “Iron and Steel in Tension.’’ 
Owing to the limited time allowed, only the effect of a 
tensile stress on iron and steel was considered. Previous 
records of tests are only of comparative value, and 
when the strength of a certain material is to be as- 
certained tests must be made. The early literature of 
testing was briefly passed over with mention of the 
names now famous for their experimental research. 
Testing machines were described as far as the motive 
power used was concerned, viz.: 1, Direct lever; 2, 
screw and gearing; 3, hydraulic power. Major Wade 
made the first machine for the U. S. Government in 
1856, and this was subsequently improved by Captain 
Rodman. 

The following capacities of the large full-sized ma- 
chines in America were given as follows: The Phoenix 
Iron Co.’s machine, at Phoenixville, Pa.; the largest in 
the world; ultimate capacity, 2,160,000 Ibs.; length of 
longest bar, 45 ft., with 15% stretch; described in En- 
gineering News, Jan. 10, 1891. 

The Union Bridge Co.’s machine, at Athens, Pa.; 
ultimate capacity, 1,244,000 Ibs. ; length of longest bar, 40 
ft., with 12% stretch; described in ‘Trans. Am. Soc. 
Cc. E.,”” Vol. XVI. 

The U. 8. government machine at the U. S. Arsenal, 
Watertown, Mass.; ultimate capacity, 1,000,000 Ibs.; 
length of longest bar, 30 ft. 

The Edge Moor Bridge Co.’s machine, at Edge Moor, 
Del.; ultimate capacity, 700,000 Ibs.; length of longest 
bar, 35 ft. 

The Keystone Bridge Co.’s machine, at Pittsburg, 
Pa.; ultimate capacity, 600,000 Ibs; length of longest 
bar, 30 ft. 

Tensile tests are ordinarily made because other kinds 
of stress bear a more or less definite relation to them, 
and they are the easiest made. The following points 
are necessary to secure an accurate and reliable tensile 


test: 1. The shape of the specimen must be such as to 
give a correct record of thé strength; 2, the readings 
of the machine should be accurate, and the test piece 
pull perfectly straight; 3, accurate measurements should 
be made of all dimensions, and to the time occupied 
in making the test. The terms elastic IHmit, ultimate 
strength, elongation and reduction were defined, and 
the first three properties show graphically on a curve 


diagram. The cracking of the scale in steel was men 
tioned as an accurate method of determining the 
elastic limit. 

The short, grooved, old-fashioned test plece was de 
scribed, and its bad points explained. Records were 
shown, indicating the great discrepancies between long 


and short specimens. The electric contact micrometer 
was described as an accurate instrument for determin 
ing the stretch below the elastic limit, and for making 
measurements for calculating the modulus of elasticity. 
Forms were shown for recording records of specimen 
and full-sized tests, and particular points which should 
be noted were pointed out. Records of characteristic 
tests of mild, rail and spring steel were shown, and 
characteristic features of iron and steel were exhibited 
by means of specimens. The usual bending, quenching 
and driving tests were described, and samples shown 
Records of several full-sized eyebar tests were read, and 
a form used by the Phoenix Iron Co. shown. 

The next meeting will be in September. 

W. Halliburton, 

AMERICAN INSTITUTE OF ARCHITECTS. The 
date fixed for the annual meeting of the American In 
stitute of Architects is the week beginning July 31, 
1893, in conjunction with the International Congress of 
Architects, which is to be held in the World's Con 
gress Art Palace, situated on the shore of Lake Michi 
gan, in the heart of the city of Chicago. 

It is proposed by the Institute to have a series of 
papers read by the master artists who have 
gaged upon the work at Jackson Park, 
time we are promised papers by Daniel H. 
Chief of Construction; Frederick Law Olmsted, Land 
scape Architect; E. C. Shankland, Chief Engineer, and 
W. H. Holcomb, General Manager, and expect favor- 
able replies from several others. 

Alfred Stone, 
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We publish in another column the first part of 
the graduating thesis which received the third of 
the prizes offered by Engineering News for the 
best theses submitted by engineering graduates in 
1892. The thesis was the work of two students 
of Sibley College, Cornell University, Messrs. Jo- 
seph Kuhn and Robert T. Mickle. 

As we have before announced that all theses 
receiving prizes would be published in full, it is 
necessary to explain the reasons why we omit 
the publication of the second-prize thesis, that by 
Mr. John BE. Moore, entitled “Losses in Iron Under 
Alternating Magnetic Forces.”” After the result of 
the competition was announced, we learned from 
Mr. Moore that he had furnished the substance of 
his thesis for publication in one of the electrical 
journals, his action being taken in ignorance of 
the conditions under which the prizes were offered. 
He made ample apology to us for his mistake and 
voluntarily returned the prize money. 

To guard against similar mistakes in this year’s 
competition we shall send out about June 1 blank 
certificates covering the essential conditions of the 
competition, which can be filled out by the profes- 
sors in sending in theses, 

—_~.-———_ 

A Senate Committee on Agriculture and Forestry 
has been instructed by Congress to investigate th> 
conditions of the agricultural interests throughout 
the United States, and to ascertain the causes anid 
to suggest remedies for any depression that may 
be found. This committee has appointed sub-com- 
mittees to consider matters relating to the cultiva- 
tion of cotton and wheat, and in a letter to this 
journal Mr. Albert A. Pope, of Boston, strongly 
urges that another sub-committee take up the rela- 
tion of country roads to the agricultural interests. 
While we cannot quite agree with Mr. Pope in his 
suggested road department at Washington, for 
reasons already given, we heartily commend his 
present suggestion. Mr. Pope has dene much effec- 
tive work in the prevailing movement for better 
reads; and if we do have a systematic road exhibit 
at the World's Columbian Exposition, as now seems 
probable, it will be largely due to his personal zeal 
and untiring interest in this subject, and to the 
efforts and financial aid of the National League. 
for Good Roads. In his petition to the United 
States Senate concerning the condition of 
roads in the farming district he says that 
perhaps one of the most potent factors in the de- 
pression in agricultural interests is the wretched 
condition of the roads in these districts. The 


winter and spring, when fieldwork is impossible 
and man and beast are idle are the favorable sea- 
sons for the transport of products to the nearest 
market; but under prevailing conditions the farmer 
and his horses are forced to remain at home in idle- 
ness, awaiting a season when roads are passable, 
but when much other work is also demanding their 
united services. Improved roads available at all 
seasons of the year may thus well mean the dif- 
ference between profit and loss in the disposal of 
farm produce. 


——__@-—__—__— 


At the National Farmers’ Congress held at 
Lincoln, Neb., in November, 1892, it was stated 
that economical road improvement throughout the 
country would result in an amnual saving of $250,- 
000,000 in the hauling of these products alone; and 
while it is impossible to say just what this saving 
would be, the Massachusetts Highway Commission, 
as the result of careful examination, puts the 
annual boss to that state from bad roads at $5,000,- 
000, and further says that this sum properly ex- 
pended would put all the principal highways of 
Massachusetts in good condition. Scientific road 
construction often costs less than the building of 
a bad road, and the maintenance of the property 
constructed road really amounts to much less than 
the sums annually spent in the attempt to make 
bad roads passable. With these conditions, the 
truth of which no intelligent investigator can deny, 
it is high time that the farmers, who nominally 
make the roads and actually use them—when they 
can—should awake to the realization of facts that 
have a most important bearing upon their own 
interests. It is the farming community that is 
most affected by a system of bad roads, and it 1s 
the one class slowest to appreciate the advantages 
of improved conditions. It is eminently proper, 
therefore, that the Senate committee now investl- 
gating the general imterests of this class should also 
seriously consider the question of bad roads and 
their effect upon the agricultural districts. Their 
verdict, whatever it may be, should be based upon 
the fullest possible data and careful, unbiased m- 
vestigation; and when made it should be given the 
widest publicity. It could not fail to sow good seed 
and to give an impetus to a movement exceeded by 
none in its national importance. 





In his presidential address at the Montreal meet- 
ing of the American Institute of Mining Engineers, 
Mr. John Birkinbine took -as his subject the de- 
velopment of technical societies in the United 
States and abroad. While the history of these or- 
ganizations is interesting, the chief point of interest 
to engineers in this address was the sound advice 
given concerning the method of presenting and pub- 
lishing technical papers, which has already been 
commented upon in our issue of March 9. As Mr. 
Birkinbine says, the discussions which follow the 
presentation of the majority of these papers are 
often more valuable than the papers themselves. 
As a rule they bring out information from personal 
experience that the original does not contain, and 
that would only come to light as a discussion by 
some one who may be a careful observer but lacks 
the time or inclination to write out what he knows. 
Some papers do not invite discussion, by reason of 
their intensely mathematical or other technical 
form; but these papers should never be read, ex- 
cept in abstract, at a congress or meeting of engi- 
neers. They consume valuable time, shut off dis- 
cussion on more generally interesting papers, can- 
not be readily digested, and are, in fact, a nuisance 
to the enforced listeners. The practice now prevail- 
ing in a number of technical societies, of printing 
the paper in advance, or at least an abstract of 
it, is to be commended from every standpoint. By 
so doing the greatest time is permitted for oral dis- 
cussion, which is always more interesting and at- 
tractive, and important points, omitted in the writ- 
ten paper, are often brought out under the spur of 
personal contact and an interchange of ideas and 
experiences. The results are more practically valu- 
able to the engineers as a body, for they are the 
combined opinions of many men on some particular 
subject rather than the unchallenged statement of 
one man as presented in a long paper which gives 
no time for discussion. We fully agree with Mr. 
Birkinbine in his remark that a few papers thor- 
oughly discussed are more valuable for publication 





and preservation than a great mass of ma:. 
offering controversial data without discussi., 





Quantity is no measure of the value of the ju 
or the importance of the topic discussed, as \; 
J. G. Blaine pointed out in writing on the gro 
of Congressional debates. For the 50th Congr. 
says this statesman, a Congress covering thie 
eventful period of 1887-89, the printed pases 
proceedings were greater in number than those | 
ering the whole period of the Civil War, with 
its mighty issues at stake. When the subjec: 
interesting and the topic a live one, men talk . 
their feet and take their text from personal cony 
tion and experience and not from books. The matt. ; 
may not be so elegantly expressed, nor the sentence: « 
so beautifully rounded, but the substance is gv) 
erally much more useful and interesting to t! 
listeners, especially when this audience is made 1); 
of men engaged in similar pursuits. Written paper 
are, of course, necessary, and much valuable dat 
can only be presented in this way, but everythine 
should be done to invite and provoke discussion i: 
papers permitting it; and at meetings, the minimuin 
of time should be devoted to the paper or its alb- 
stract, and the maximum allowed for the talk upon 
it. By so doing the meetings of our technical so 
cieties can be made much more attractive and the 
printed proceedings more valuable. It is, after 
all, what we know from our own practical 
experience or that of some one else, rather than 
the information gained from textbooks, that makes 
the safest foundation for a successful professional 
career, and we cannot have too much of this ex- 
perience. 


THE POPULATION OF THE UNITED 
STATES. 


A recently published synopsis of the Eleventh 
Census of the United States shows the extent of 
our increase in population since 1880, and also vy 
decades since 1790. Starting with a total popu- 
lation of 3,929,214 in the year last named, the dec- 
ade increase is steady up to 1860, when we had 
a population of 31,448,321 and an increase of 
8,241,445 in the preceding decade. The next dec- 
ade, including the period of the Civil War, indi- 
cates a falling off in the gain of over one million, 
the recorded gain being 7,125,050 for the 10 years 
between 1860 and 1870. Between 1870 and 1880 
we gained 11,597,412 in population, and in the next 
10 years, up to 1890, our gain was 11,466,467, 
giving us a total population in that year of 62,622,- 
250. The Superintendent of the Census explains 
the seeming fact that our relative gain was less 
in the last decade than in the one preceding it 
by the statement that there was an incomplete 
and defective enumeration in the Southern states 
in 1870, and that the record for that year is not 
to be relied upon. 

In the last decade 11 states show an increase tn 
population of over 400,000 each; and Pennsylvania 
and New York gained 975,123 and 914,982 re- 
spectively. Illinois comes next with 748,840, ana 
then Texas, 643,774; Nebraska, 606,508; Minne- 
sota, 521,052; Missouri, 510,340; Ohio, 474,350, ana 
finally, in the order named, Michigan, Massz- 
chusetts and Kansas with gains of from 431,000 
upward to the figures given for Ohio. 

These figures prove that there is still much vi- 
tality in the Eastern states, so often quoted as 
having come to a standstill or as losing in popu- 
lation. Where this increase comes from is shown 
in the tendency to center in the larger cities, as 
exhibited in the fact that 10 cities indicate, in tie 
decade, an increase of over 100,000 each in popu- 
lation, and of these New York and Chicago heaa 
the list. This list is as follows: 








__ City. Population. Gain 
OU Oba haus oo iw ug x ¥eaeuee 1,515,301 309,002 
(aici. adit inte gy Wisc WSR bee 090,850 596,665 
EN sa: x dn apn'b oe CUS tie.o 1,046,964 199,794 
Brooklyn... 343 680 
St. Louis... 451,770 101,252 
Baltimore. . . 434,439 102,126 
Cleveland. . . 261,353 101,207 
uffalo. .... 255, 100,530 
Minneapolis. . 164,738 117,851 
RI aS. 8 cA xn og tdigh ie kein vas 140,452 109, 


In justice to Boston, Pittsburg and Kansas City, 
it should be said that there has been in each case 
an increase entitling them to entry in the above 
list. But this increase is in large s#burban cen- 
ters not counted as parts of these cities. ‘St. Paut, 
Detroit, Milwaukee and Denver also follow closely, 
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. the order named, with an increase in the dec- 
te of from 71,000 to 91,000. New Orleans gained 
: _< than 26,000 in this period, and San Francisco 
ores at only 65,000 gain, notwithstanding thetr 
vmmercial importance and advantages of post- 


in ISSO there were 286 cities in the United States 

ving a population of over 8,000 and aggregating 

population of 11,318,547. In 1890 there were 
48 cities of this class, with a total population 
yy 18.284,385. Out of the total increase in the 
vhole country in the decade 1880-1890, more than 
yehalf was in the cities, showing conclusively the 
rondeney to gravitate from the country to the cen- 
‘ers of population. As showing how this tendency 
has grown, it may be said that in 1790 the per 
vent. of eity to country population was 3.35; while 
in 1890 it was 29.2%. In the Southern states, 
however, less than 13% of the people live in cities. 

The tabulated records of the Eleventh Census 
contain much interesting matter relating to the 
wellings in the United States. The total given 
for the whole country is 11,483,318, with an aver- 
ave of 5.45 persons for each. Pennsylvania is 
notable as possessing nearly 1,000,000 of these, or 
over one-twelfth of the total, and over 100,000 
more than New York. The following table shows 
this relation for the cities in more detail: 


Number Number Persons to 

of of a —. 

City. dwellings. families. 1890. 1880. 
New YoOr....cs. 81,828 312,763 18.52 16.37 
Chiceaes "5 ‘<<c0exe- 127,871 220,320 8.60 8.24 
Philadelphia. . . . 187,052 205,135 5.60 5.79 
Brooklyn. . ....- 82,282 170,970 9.80 9.11 
St. Lotis...cccees 60,937 91,756 7.41 8.15 
Boston. . ....... 52,668 89,716 8.52 8.26 
Baltimore. ...... 72,112 86,654 6.02 6.54 
Cineinnati. . ..... 33,487 63,530 8.87 9.11 
San Francisco... 47,183 52,535 6.34 6.86 
New Orleans.... 43,000 48,582 5.63 5.95 
Washington, . ... 38.798 43,967 5.94 6.19 


From this table we see that the average number 
of persons in each house has eonsiderably increased 
in New York, and, to a lesser degree, in Chicago, 
Brooklyn, St. Louis, Boston and Baltimore. On 
the other hand, the average has fallen in the dec- 
ade in Philadelphia, San Francisco, Cincinnati, 
New Orleans and Washington. 

It will be unexpected information to many peo- 
ple to be told that in the last 40 years the for- 
eign-born population has increased from about 1 In 
25 to 1 in 7. It has increased from 2,244,602 in 
1850 to 9,249,547 in 1890; and the greatest garn 
has been in the decade 1880-1890. In this respect, 
among the states, New York still keeps the leaa, 
with 1,571,050 people of this class. Pennsylvania 
comes next, with 845,720, and then Illinois, Massz- 
chusetts, Michigan, Wisconsin and Minnesota. It 
is again the great cities that attract the foreigner 
coming to our shores, as they do the countrymen 
horn on our soil; and this is reasonable, for it is at 
these points that they expect and do most readily 
find employment in the shops, factories and pub- 


lic works most abundant at the great centers oF 
population. 


COMMON-SENSE IN THE IMPROVEMENT OF 
COUNTRY ROADS. 


In all the tons of literature which has been 
poured forth on the subject of highway improve- 
ment during the past few years, we do not recall 
anywhere so much sound common-sense and so few 
misleading generalities as we find in the report of 
the Massachusetts Commission on Highway Im- 
provements. The commission have not gone into 
any delusive calculations as to the number of 
horses in the state and the cost of their keeping; 
nor do they pause to inquire how many of them 
could be dispensed with if a macadamized road led 
past every man’s door. 

In the first place, appreciating the fact that all 
roads cost money, and that the cost of good roads 
is about proportional to their excellence, they have 
Set to work to inquire what the present highways 
cost and whether better ones can be afforded. The 


following table contains some facts which are worth 
examination: 


Town's Average 
annual P. c. of amount 
expenditure No. of whole No. Ave. miles spent. 


on roads. towns. in state. r town. r mile. 
$1,000 or less.... 63 10.7 Pes P3620" 





$1,000 to $2,000. _ 85 26.6 
000 to $3,000... 57 17.8 : Sam 
000 to $4,000. . 28 8.7 ee 
000 to $5,000. : 22 6.3 sae 101.20 


There are besides the above 65 cities and towns 
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which spend over $5,000 per annum on their high- 
ways. 

‘Evidently there are only two methods by which 
the highways of the state can be improved. Fither 
by spending more money on them or by using the 
present expenditure to greater advantage. The 
commission emphatically deelares that it is im- 
possible for the 205 towns (two-thirds of the whole 
number in the state) which spend less than $3,000 
per annum on the roads to improve their present 
condition. The best they can do is to struggle 
against further depreciation. Most of the 26 other 
towns which spend $3,000 to $4,000 a year on their 
highways are unable to improve their roads with- 
out outside assistance. 

In proof of the statement that these towns, cover- 
ing nearly three-fourths of the area of the state, can- 
not afford to spend more money on their highways, 
it is stated that in the poorest towns 13.7% of the 
taxes on the average are spent for highways, while 
in the wealthy cities 11.2% is the proportion which 
goes for highways. Really, however, the highway 
tax is an even heavier burden in the country com- 
pared with the city than these figures would indi- 
eate. Money is less plentiful in the country than 
in the city, and a larger proportion of the taxes Is 
paid by the poor and those of small means. 

It is often urged that better roads will result in 
a saving which will repay their increased cost; but 
in the case of the Massachusetts farming towns 
it is difficult to see where any increase in road ex- 
penditure within the bounds of reason will cause 
any considerable saving. The farmer cannot keep 
any fewer horses, for he requires those which he 
row has to do his farm work. The butter, eggs, 
poultry and other produce which he carries to the 
nearest town to sell cost him practically very little 
for haulage, and no more over a poor road than 
a good one. There is certainly somewhat greater 
wear and tear on horses, wagons and harnesses 
than would be the case on better roads, but the 
whole of the farmer's expenses in this direction are 
so very small that any positive saving in actual 
cash would be inconsiderable. 

But, say the “good roads” agitators, the money 
which is spent on the highways is largely wasted. 
If it were spent to better advantage a marked im- 
provement in the condition of the roads would re- 
sult. There is some truth in this assertion un- 
deniably, but we must make some allowance for 
inefficiency under any system. Is it not likely that 
in the work on ordinary highway repairs, the addi- 
tional expense of an engineer’s salary and a con- 
tractor’s profit would at least approximate to the 
waste under the present system due to inefficient 
management and planning? 

Really the most convincing proof that little can 
be done in the way of improved highways in farm- 
ing towns like those in Massachusetts is the figures 
given above as to the expenditures on highways. 
Take the poorest towns with the worst roads, which 
spend only $16.20 per mile on the average in main- 
taining them, and consider that this includes all 
the expense of building and maintaining bridges 
and culverts, in a country of hills and valleys, of 
repairing roads after heavy freshets and of break- 
ing roads during winter snowstorms. Evidently 
this leaves a very small margin for any sort of 
drainage or grading. Even with the roads of the 
rext two classes, which cost $29 to $38 per mile 
per annum to keep in repair, very little can be done 
in the way of what an engineer would consider 
permanent improvements. 

It is a favorite idea with some of the amateur 
enthusiasts on highway improvement that if some 
small part of the expenditure on roads were used 
in building gravel or stone roads, the improve- 
ment would be a permanent one, and, like the rope 
harness which was continually mended with leather 
until it became a leather harness, the roads of the 
country would in the course of years be all gravel 
or stone roads. It is a pity that such an easy solu- 
tion of the highway problem does not exist. The 
defect in this plan of operation is that hard roads 
cost more to keep in repair than the dirt roads; and 
they will not, like the dirt road, gradually wear 
down smooth under light traffic, but must be kept 
in repair whether the town can afford it or not. 
This is one great reason why the country towns 
should beware of undertaking to build better roads 
than they can afford to build and mairtain. 

At the same time the golden rule in road-making 
is to suit the road to the traffic it has to carry. In 
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the effort to protect the town against the expense 
of damage suits the road authorities are somewhat 
apt to put work on the little traveled roads which 
might more profitably be spent on the main roads 
carrying a somewhat heavier traffic. This is es- 
pecially true of those towns which are able to 
spend $3,000 to $5,000 or more on their roads, as 
in the poorer towns even the main roads have 
hardly enough travel to justify making any great 
difference in their management. 

Of course the facts which we have set forth ap- 
ply only to the conditions in Massachusetts towns. 
It is to be remembered that in Massachusetts, and 
for the most part all through New England, the 
earth itself makes a good road for light traffic. and 
when it is not muddy is more agreeable to ride 
over than a macadamized road. But where the 
soil works into mud of unfathomable depth on the 
slightest provocation, and where large quantities 
of grain or other bulky products have to be carried 
to market, there an expenditure is justifiable which 
would be criminal extravagance in Massachusetts. 

It is well, however, to move with caution in 
such matters; and this the farmers are entirely 
likely to do if they are not forced into extravagance 
by intemperate advocates of highway improve- 
ment. It is well known that the “good roads” 
movement has aroused little enthusiasm among the 
farmers, and it has been laid to their stupidity. 
But in view of the facts set forth by the Massa- 
chusetts Commission, it is well to consider whether 
the farmers have not been a good deal nearer right 
than some of their would-be teachers. 

So long as the advocates of good roads attempted 
to make the farmer tax himself to build better 
roads than the traffic upon them warranted, their 
chances of success were small. Recently, however, 
a& movement has been started to build improved 
roads on borrowed money secured by an issue of 
county or state bonds. It would be too much to say 
that an issue of bonds for highway improvements 
is never justifiable; but it is emphatically true that 
borrowing money for such a purpose is a risky 
business. A rapidly growing city or suburban town 
may wisely borrow money to improve its streets, and 
in certain cases rich farming communities on the 
muddy prairies might safely do the same thing. 
But the man or the community that borrows money 
to spend in a direction which will not return a 
good income on the investment is taking the road 
toward bankruptcy. The cardinal rule in investing 
money in the improvement of any public highway, 
be it a steam or electric railway, a common road or 
even a canal, is to make the investment pro- 
portionate to the traffic that may fairly be expected. 
Disregard of this rule has put many a steam rail 
way which ought to have paid good dividends into 
a receiver's hands, and from present appearances 
many projectors of electric railways seem likely to 
make a similar mistake. It is to be hoped that the 
country may commit no widespread folly of this sort 
in the management of its common roads. 

One other point of the Commission’s report which 
deserves mention, is its reference to the use of 
broad tires. The commission thinks any legislation 
or other action on this subject would be unadvis- 
able, holding that experience has taught the build- 
ers and users of wagons more than theory would 
be apt to. Recent experiments have shown that 
only on a soft and yielding surface is resistance 
to traction reduced by the use of broad tires. To 
attain the minimum traction resistance the tire 
should be just broad enough not to sink into the 
road; any increase in width beyond this rapidly 
increases the resistance. 

As a whole the report of the Commission reflects 
much credit upon its members, and we are ex- 
ceedingly glad to record the fact that two of the 
three members are engineers, the board being made 
up of Messrs. Geo. A. Perkins, Wm. E. McClintock, 
M. Am. Soc. C. E., and Prof. N. S. Shaler, Dean 
of the Lawrence Scientific School. 


Immigrants are to be expected in swarms within 
the next few weeks at our ports. According to re- 
ports from abroad, 10,000 Italians have left Marseilles 
on the eleven steamers that sailed from that port 
previous to May 3, and 13,000 are said to be on the 
road from Bremen, with large migrations reported 
from other sailing points. This exodus to the United 
States is due to the new law affecting steerage 
passengers, who leave foreign ports after May 3, sub- 
jecting them to a new system of questions at Ellis 
Island and the new Board of Inspectors, 









































468 


ENGINEERING NEWS. 






May 18, 15593. 





LETTERS TO THE EDITOR. 


ECONOMY IN 





WOODEN AND METAL RAILWAY 
TIES. 


Sir: To start with, let me say what most practical 
and scientific men well know, that railway corporations 
are too conservative for their own good, or the good 
of the public. This proposition could be illustrated in 
many ways. Cheap transportation is undoubtedly de- 
sired, and at once; but we must not overlook the 
question of remunerative profit to the parties who sup- 
ply the money to accomplish this result. How can 
both these ends be attained? The reply is, by saving 
time--which is money. To save time, quicker speed 
must be made. This means improved facilities, such 
as machinery, roadbed, etc. It is not proposed here 
to consider the former, but to speak of the latter. 
It will be generally admitted that wooden ties, re- 
gardiess of the character of the ballast used, are the 
cheapest as to first cost, and the most expensive in 
the end. Iron ties are most expensive as regards 
first cost, but cheapest in the end, estimating for a 
period of ten years. So that corporations cannot 
plead expense as a reason for not using iron ties, un- 
less they think that a temporizing policy is best. 

In saying this, the particular form of iron tieis not 
cohsidered; I am speaking of iron tiee in general. It 
is well known that good, substantial iron ties are 
now obtainable at about three times the cost of 
good wooden ties. As to safety and solidity of road- 
bed made with iron ties, there can be no question 
that it is far superior to that made with wooden ties. 
It is too well known hy railway constructors to need 
verification, that the use of wooden ties necessitates 
the employment of spikes to hold the rails down, and 
that rails held by spikes do not remain in line, even 
with the most careful watching and driving. On 
curves, especially, it is a very unsafe method, because 
with the heavy trains now in use, the spikes loosen 
and the rails spread. It is, in fact, a crude and dan- 
gerous method to use at even a moderate speed of 
train, and absolutely inexcusable where faster speed 
is used. The time has now arrived when the public 
will no longer tolerate such stupidity. They will not 
any longer call it conservatism or bad judgment, but 
criminal carelessness. 

With tron ties of any known form, the rails are 
securely held in line and firmly clamped to the ties, 
and no influence, whether that of speed of train or 
any other, can separate rail from tie. As far as these 
considerations go, no accident can occur to the train 
from spreading rails. The roadbed is absolutely safe 
under all conditions of train service. These facis 
being so, it is a great wonder that the traveling public 
do not rise up and demand of corporations that they 
abandon their penny-wise and pound-foolish plan, and 
adopt the policy dictated by common sense and ex- 
perience, 

The trouble does not He with the railway superin- 
tendents, but with the railway directors who hold 
the money bags, and think more of speculating in 
the fluctuations of stocks than in affording safe con- 
duct for man and beast. J. M. H. 

New York, N. Y. 

(Our correspondent is going ahead rather too fast 
in his sweeping demand for the introduction of 
metal ties, and we do not think their introduction 
likely to be promoted very rapidly by a demand 
from the traveling public, which would be offset 
by a vigorous protest from stockholders. Such 
improvements are not introduced suddenly, but by 
a gradual growth and development, and in. many 
cases there are other improvements which might 
well be made before the cost of metal ties is in- 
curred. We fully recognize the advantages to be 
derived from the use of a well designed metal track, 
and expect to see such track become more and 
more general, especially on main lines with excep- 
tionally heavy traflic, in which case the economy 
in maintenance and renewals and in the stability 
of track outweigh the extra first cost. A very sig- 
nificant case of this kind is on the four-track line 
between the Grand Central station, in New York, 
and Mott Haven, where the New York Central 
& Hudson River R. R. will lay 100-Ib. rails and 
steel ties, as already noted in our columns, 
There are some important points, both technical 
and financial, which are overlooked in the above let- 
ter. While there are many cases on the busy lines 
of the rich companies, where metal ties might 
well be introduced, there are many railways which 
could not afford the great increase in first cost, even 
for busy sections of line. But it does not therefore 
follow that the tracks of the latter railways will 
necessarily be unfit for high speed. With such im- 
provements as preserved ties, steel tie plates, im- 
proved fastenings and other appliances, and a gen- 
eral better maintenance of track, a track can be 
made which will be perfectly safe under high 





speeds and heavy traffic, and which will be really 
more economical than the metal track, particularly 
if we compare the two for a period of ten years only, 
and remember at the same time that the cost of 
metal ties and reconstruction of track would be 
almost prohibitory in many cases. Our correspon- 
dent refers to “‘iron” ties, but we take it for granted 
that he refers to steel as far as this country is 
concerned. 

Granting that spikes are inefficient fastenings 
under heavy and high speed traffic, it will be 
cheaper, and in general more economical, to use 
improved fastenings and adopt a higher standard 
of track maintenance, than to reconstruct the track 
with metal ties. When such improvements as 
noted above have been made to track with wooden 
ties, special care should be taken to maintain the 
track in stamdard condition. Railway companies 
are certainly prone to be rather too conservative 
in their track work, but they are not philanthropic 
corporations and naturally wish to get along with- 
out very extensive expenditures, and it must be 
admitted that as a rule the real economy of large 
expenditures on improvements are not sufficiently 
recognized. On the other hand, of the numerous 
forms of metal ties which have been tried in ser- 
vice a comparatively small number has proved suc- 
cessful, and these are continually being improved 
upon, It is quite an unsustainable statement that 
“with iron ties of any known form, the rails are 
securely held in line and firmly clamped to the 
ties.” The Pennsylvania R. R. has had unsatisfac- 
tory results from its ties from their being ineffi- 
cient, as pointed out in our issue of July 28, 1892, 
and similar results have been obtained with other 
forms of ties. A poor and inefficient metal track 
is more expensive both in first cost and main- 
tenance than a good track on wooden ties, and 
may be less safe under traffic. With regard to the 
fastenings of rails to metal ties, an endless variety 
of arrangements of bolts, clamps, rivets and keys 
have been devised and tried, but only a few of 
them have proved satisfactory in service. Many 
of them are very complicated and therefore ob- 
jectionable at once; others allow the rails to get 
loose and rattle, and in some cases spreading has 
occurred. On the other hand, there are sometimes 
indiscriminating statements made that metal 
track commonly has proved a failure (Eng. News, 
July 28, 1892), which is very far from being the 
truth, What is wanted in metal track isa 
strong steel tie of ample weight and thickness, easy 
to manufacture and tamp, and of reasonable cost. 
With this must be fastenings that are simple and 
efficient, consisting of as few parts as possible. 
Such a track well laid and ballasted, and well 
looked after, will require little work for mainten- 
ance and few renewals, effecting economy therefore 
in its durability and in the reduction of track work, 
which it is so difficult to get properly done on lines 
with heavy traffic. This is the kind of track which 
we hope to see introduced more and more rapidly. 
But what is wanted even more than this, particu- 
larly on lines with fast traffic, is a thorough im- 
provement of existing track, with careful main- 
tenance. To improve existing tracks in this way, 
and then steadily proceed with the introduction 
of metal track as financial and tvaffic conditions 
warrant, will be the best and most satisfactory prac- 
tice and will be equally to the benefit of the rail- 
way companies, the stockholders and the traveling 
public in point of safety, economy and convenience. 
As to the traveling public getting up and demand- 
ing metal ties, that would be a very foolish thing 

for the public to do, and, even assuming that its 
demand was heeded, harm rather than good would 

be the result to all concerned. Railways are im- 
proved by steady development and not by sudden ill 

considered revolutions.—EKd.) 


FINDING THE ARC OF A CIRCULAR SEGMENT. 


Sir: In your issue of April 27, I notice a communica- 
tion from Mr. T. P. Perkins, giving an exceedingly 
simple formula for finding the area of a circular seg- 
ment. 

I think, however, that your correspondent has made 
a slight error in defining the meaning of “arc,’’ which 
should be the actual length of arc, or “length of arc 
to radius one,”’ multiplied by the radius. 

A more convenient form for expressing this formula 
R? 
> {arc — sine 
A) in which R=Radius of arc, arc=length of arc to 
radius one, sine A=natural sine of central angle to 


would be area of circular segment = 


——— 
radius one. As can be readily seen, the 
really a simple expression for difference |, 
“large areas"’ mentioned by your correspon! 
Yours truly, A. s 
Brooklyn, N. Y., Muy 4, 1893. 


NOTES AND QUERIBS. 


I. J. Shannon & Co., Philadelphia, Pa., ask 
the Andrews oscilliating engines are made 
they can be obtained. 


VARIATION OF THE CORFFICIE> OF 
FRICTION WITH DIFFERENT L0\) < 
AND BEARING METALS. 


By Joseph Kuhn, Lima., O., and Robert T kle 
Millville, N. J., graduates in the class of | sy 
Sibley College, Cornell University. 


Graduating Thesis awarded Third Prize in 
ing News petition, of 1892. 


Preface.—The wide range of the coefli 
friction of the different alloys of copper, tin. (4. 
and phosphorus, and the lack of experiments |, \. 
led to this work. After carefully review: 
field and profiting by the experience of ot! <4 
machine was constructed which, though esse.) |), 
like some of those already constructed, has 
improvements and changes, to meet the s). 
work for which it was designed. The im): 
ments are: The avoidance of all calibrations. 4.) 
the ease of changing and fitting test bearings 

Credit should be given for the fore part of ‘hic 
work to the various articles on the subjeci |iy 
Messrs. Thurston, Tower, Woodbury, Dentow 4.) 
others. A list of references to these authorities is 
given below.* 

Part I. Abstract of Work of Previous Invesi ign 
tors.—As far as the literature of the subject gues 
no work was done in determining the friction of 
two substances, one rubbing upon the other, prior 
to that of Coulomb. That was in 1781. Gen. A 
Morin, in his “Mechanics,” says that Coulom! 
“agrees” with him in the following “laws’’ tle 
results deduced from his experiments, which wore 
made in 1830: 

Friction is: 1. Proportional to pressure. 2. In- 
dependent of the extent of the surface of contact 
3. Independent of the velocity of motion, with 
some restrictions, which subsequent experiments 
did not confirm. 

The first law practically says that the coefficient 
of friction is constant. This has not been con- 
firmed by the results of later experiments. This 
will be referred to later on. The second law is \ 
a certain extent contradicted in the case of well 
lubricated surfaces, for in those cases the friction 
is more that of liquids than that of solids, and it 
is well known that the friction of liquids varies 
“directly as the amount of rubbing surface” (see 
Church's “Mechanics,” p. 675). As regards the 
third law, this is also contradicted by the results 
of experiments carried out at various times during 
the last 50 years. Morin himself does not consider 
it a law, although stated as such in his “Mechan- 
ies,” for, after stating it, he says: ‘The friction is 
constant and independent of velocity within the 
limits of the experiments,” and these are known to 
be within a narrow range. This will also be re- 
ferred to later on. 

Morin’s “‘laws” have been very generally accepted 
to be correct, and widely copied in textbooks relat 
ing to the subjects; this is so, notwithstanding the 
fact that many experiments have been made be 
fore the textbooks were printed. 

Following Morin, little was done in 1852, when 
Poiree and Bochot experimented on the friction of 
brake shoes, and concluded as the result of their 
experiments that the coefficient of friction dimin- 
ished considerably as the velocity increased. It 
will be noticed that this is contradictory to Morin’s 
third law. 

From 1877 on, a large amount of work has been 
done, so much as to make it difficult to determine the 


*References: W. R. Bro “Engineer” (London), 
Am. ech. 
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order in which it was completed. In that year 
Professor Kimball made experiments on the va- 
riation of friction with velocity of a wrought-iron 
shaft, running in a cast-iron box, and concluded 
that as the velocity increased from 6 to 100 ft. per 
minute the coefficient decreased considerably, and 
then increased. 

About this time Dr. Thurston made a large num- 
ber of experiments upon a machine designed espe- 
cially for that purpose, shown in Fig. 1 and de- 
scribed as follows: . 


At F is the journal on which the lubricating material 
ix to be placed for test. This journal is carried on 
the overhung extremity of shaft A, which is sustained 
by the journals B B’ on a standard D, mounted on a 





FIG. 1. THURSTON’S TESTING MACHINE FOR LUBRICANTS, 


base plate E. The shaft is driven by a pulley C at any 
desired speed. A counter is placed at the rear end of 
this shaft to indicate the number of revolutions. The 
shaft is usually driven at a fixed speed, corresponding 
to a velocity of rubbing surfaces approximately thas 
of the journals on which it is proposed to use the 
oil. The testing journal F is grasped by bearings of 
bronze GG’, and with a pressure which is adjusted by 
the compression of a helical spring J. This spring is care- 
fully set, and the total pressure on the journal and 
the pressure per square inch are both shown on the 
index-plate N, by a pointer M. Above the journal is a 
thermometer Q, of which the bulb enters a cavity in 
the top “‘brass,"’ and which indicates the rise in tem- 
perature as the test progresses. 

The “brasses,’’ thermometer and spring are carried 
in a pendulum H, to which the ball I is fitted; and the 
weights are nicely adjusted, and as nearly as may be 
in such «a manner that the maximum friction of a 
dry but smooth bearing shall just swing it out into 
the horizontal line. The stem KK’, of the screw, 
which compresses the spring, —— from the lower 
end of the pendulum, and can be turned by a wrench. 
A pointer traverses an arc PF”, and indicates the 
angle assumed by the pendulum at any moment, This 
are is earefully laid off in such divisions that dividing 
the reading by the pressure shown on the index N gives 
the corresponding coefficient of friction. 


From the results of his experiments, Dr. Thurs- 


“ton comes to the conclusion that up to a certain 


speed the coefficient decreases, and then increases 
as that speed is passed. This speed varies with 
the temperature and pressure. 

Galton and Westinghouse, in 1878, found that 
the friction on brake shoes decreased with an in- 
crease of speed from 400 to 5,300 ft. per minute. 
Although their experiments were very extended, 
some doubts have been expressed regarding the 
results because they were not able to make de- 
terminations lasting more than half a minute. 

In 1883, B. Tower made a set of experiments, the 
results of which he read before the Institution of 
Mechanical Engineers (Birmingham). His ma- 
chine is shown in Fig. 2, and decribed as follows: 

The journal experimented on was of steel, 4 ins. 
in diameter and $ ins. long, with its axis horizontal. 
A sun-metal brass A, embracing somewhat less than 
half the circumference of the loorant rested on its 
upper side. The exact are of contact of this brass was 
varied in the different experiments. Resting in this 
brass was a cast iron cap B, from which was hung 
by two bolts a cast-iron cross bar C, carrying a knife- 
ed_ge. On this knife led the cradle D. 


was 
which carried the welgit applied to the bearing. The 
cap, bolts and cross- ‘. were put together in such 


manner as to form a frame, poten Se gn 
with the knif2-edge. had been no m be- 
, the weight would 


there 
a ad akon the knif - 
e can to n erpendiculari 
rnal. Friction coweuen, 


below the axis of the 


caused the journal to tend to carry the brass and the 


to which it was attached round with it, until th 
line through the center of the journal and the knife-edge 


made such an angle with the perpendicular that the 
weight multiplied ty the distance from the knife-edge 
to that perpendicular offered an opposing moment just 
equal to the moment of friction. 

n order to avoid the difficulty of determining accu 
rately when the knife-edge was perpendicularly under 
the center of the journal, each experiment was tried 
with the journal revolving in both directions, and the 
sum of the value of s (s = distance from the kuife-edg 
to the above mentioned rpendicular) on both sides 
was measured, and then the coefficient of friction was 
indicated by the chord of the whole angle included be- 
tween the two lines of inclination caused by the fric- 
tion with the rotation in two directions, the chord be 
ing expressed in terms of the diameter of the journal 
Each result was thus a mean of two experiments, one 
with the axle running in one direction and the other 
with it running in the other direction. In order to 
read the value of the coefficient thus obtained, a 
light horizontal lever was attached to the frame con- 
necting the brass to the knife-edge. The position of 


the end of the lever during each experiment was re 
corded 7 a tracing point attached to the end of the 
lever and marking on metallic paper carried on a re 
volving vertical cylinder. The distance between two 
lines obtained by running the axle both ways indicated 
the value of the coefficient. 


Tower used a great variety of speeds and pres- 
sures. Regarding the friction, he says: 

‘The friction depends on the quantity and uniformity 
of distribution of the oil, and may be anything between 


the oll bath results and seizing, according to the per 
fection or imperfection of the lubrication. The lubri- 





Fig. 3. Woodbury’s Machine for Exoerimenting on 
Friction Between Rotating Disks. 


eation may be very small, giving a coefficient of fric- 
tion of 1-100, but it appears as though it could not be 
diminished and the friction increa much beyond this 
point without risk of seizing. 


Mr. C. J. H. Woodbury made two sets of experi- 
ments, one on the value of lubricants, and the other 





on the friction of journals at various pressures and 
temperatures. The machine is shown in Fig. 3, 
and is described as follows 


The operation of the machine is based on the friction 
between two annular disks, and the whole is designed 
for observing this with precision, The machine con 
sists of a cast-iron frame in the form of an arch with 4 
brace at the rear, and further stiffened with transverse 
webs to present the utmost rigidity against the stresses 
liable to be applied to the machine. 

The lower disk is secured to the top of an upright 
shaft, its top being an annulus ground to a true plane 
surface. Upon this rests the upper disk, which ts in 
the form of a hollow ring based upon a flat plate, and 
is made of very hard composition cast in one piece 
The bottom-of this disk ts scraped to a true plane 
surface, so that the contact between these two disks 
is uniform. A partition (Fig. 3%) divides the interior of 
the hollow ring forming the upper disk, so that water 


Sectional Elevation 
of Testing Machine 


FIG. 2. TOWER’S MACHINE FOR EXPERIMENTS ON JOURNAL FRICTION. 


can be introduced to the connecting tubes to control 
the temperature of the disks, and in some instances 


it is desired to use the water as a medium to retain the 
heat of friction. The sides and top of the upper disk 
are surrounded by a case made of hard rubber, and 


the space is filled with eider down. 

A tube of thin copper, closed at the bottom, reaches 
through the bottom of the disk, and a thermomete: 
with its bulk placed within this tube indicates the 
temperature of the frictional surface. A tube leading 
through the upper disk conducts the lubricant under 
trial to the recess in the lower disk. ‘The ee end of 
this tube, being of glass, indicates the supply and rate 
of feeding of oil. 

Over the upper disk a yoke with four arms rests upon 
four columns which extend through the upper disk to 
the middle of the frictional surfaces, these columns 
being cast as a perce of the disk. In the center of 
this yoke is a hole with a hemispherical bottom. The 
lower end of the upper spindle is round, and fitting into 
this hole makes a ball and socket joint. This con 
struction transmits the stress due to-the weight applied 
upon the spindle to four points in the middle line of the 
frictional surface and the strain due to excessive loads 
will not distort the disks so as to interfere with the 
uniformity of the thickness of the film of oil between 
the surfaces, while the ball and socket joint allows the 
surfaces to meet without any cramp or binding due 
to imperfection or wear which would prevent the sur 
faces from revolving in a true plane. The axes of the 
upper and lower spindle do not coincide, bat are on 
parallel lines about \& in. from each other. This pre 
vents the surfaces from wearing in rings, because 
the same points are not continuously brought into con 
tact with each other. 

A slight countersink in the top of the upper spindle 
receives the center point in the middle of a beam 
which sustains the weighted platform beneath the 
table. The weight pressing the disk together is thus 
exerted along the axis of the upper spindle 

Instend of holding this spindle in ordinary journals 
the friction of motion was substituted for the friction 
of repose by placing two pulleys whose arbors were 
long sleeves at the two points of support and running 
the spindle throngh the middle of these pulleys. The 
torsional effect due to friction of the pulleys against 
the spindle was nullified by revolving them in reverse 
directions, so that the friction of motion due to 1.000 
revs. ) pe minute was substituted for the greater fric 
tion of r e. 

At the lett of the machine. a counter records the 
number of revolutions made during any given time 

The dynamometer shown on the right of the machine 
consists of a mechanism of segments and pinions for 
multiplying the deflection of a steel bar aud Indicating 
the stress necessary to produce such deflection by the 
position of the hand on the dial. An arm which ends 
in the are of a circle projects from the lower surface 
of the upper disk. and is connected to the dynamorn 
eter with a flexible brass tape. When the machine 
is In operation the lower disk ts revolved and tends« to 
earry the upner disk around with it by a force equal to 
the friction due to the Inbricant between the disks 


In his experiments. Mr. Woodbury used a variety 
of light pressures, and thorough Inbrication. They 
seem to indicate that the coefficient is inversely as 
the pressure. 

Mr. A. M. Wellington made a set of experiments 
upon the friction of journals at slow speeds and 
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heavy pressures, and from his report the following 
1s quoted: 


The apparatus is shown in sufficient clearness in 
Fig. 4. The axle A to be tested is placed in an ordi- 
nary lathe, ae as great a variety of speeds as 
possible. The testing apparatus as a constructed 
consists of an oak beam C, carrying the compound 
lever LL’. The yoke E encircles the axle, and bears 
against the brass B underneath it, thus sasetahing 
the necessary resistance to the action of the levers, an 
throwing the same load upon the lower brass B as is 
imposed by the levers peng | on the upper brass by 
transmission — the pin B, the latter being passed 
through a hole in the beam C. The pressure was trans- 
mitted to beth the upper end and the lower brass by 
suitabie tron blocks (shown in the cut directly above 
and below the brasses), representing as a might 
be the ordinary form of the top of a journal box. 

As thus constructed, it will be seen that the entire 
apparatus (when properly balanced, which is perfected 
by the light counter-poise H) is poised in unstable 
equilibrium on the axle A, and opposes no resistances 
to motion in either direction, except such as arise from 
friction. A very heavy load may be thrown on the 
bearings, viz., 6,000 Ibs. (3,000 Ibs. on each bearing) for 
every 24 Ibs. of load W, placed on the extremity of the 
compound lever; but the only weight thrown upon the 
luthe centers is the dead weight of the apparatus itself, 
which was kept constant at 205 Ibs. 

The load thrown upon the bearings by this apparatus 
consists (1) of the entire dead weight of the apparatus, 
including both brasses, the weights W, and all the 
intermediate parts which rest entirely upon the upper 





Fig. 4. Wellington's Apparatus for Testing Journal 
Friction in a Lathe. 
brass B; (2) the load thrown upon the pin D by the 


weight of the levers themselves and (3) the strain 
eer on the levers by the addition of the weights 


When the axle A is caused to revolve the lever C 
is held stationary by the platform scale, and it is 
obvious that the pressure produced upon the scale fur- 
nishes an exact and direct measure of the journal 
friction. 


Goodman and Stroudley give as “laws of fric- 
tion’”’ of well lubricated substances (based upon 
the results of Tower, Stroudley, Wellington and 
Kimball) the following: 


(1) The coefficient of friction with the surfaces effi- 
ciently lubricated is from 1-6 to 1-8 that for dry or 
scantily lubricated surfaces. 

(2) The coefficient of friction for moderate pressures 
and speeds varies approximately inversely as the nor- 
mal presawre; the frictional resistance, as the aren of 
contact, the normal pressure remaining constant. 

(8) At very low journal speeds the coefficient is ab- 
normally high, but as the speed of sliding increases 
from about 10 to 100 ft. per minute the friction dimin- 
ishes and again rises when that speed (100 ft. per min- 
ute) is exceeded, varying approximately as the square 
root of the speed. 

(4) The coefficient of friction varies approximatcly 
inversely as the temperature within certain limits, 
namely, just before abrasion takes place. 


The latest experiments upon this subject are 
those of Prof. J. E. Denton, a report of which he 
read before the American Society of Mechanical 
Engineers (Vol. 12) the following description and 
eut are taken from this article: 


An ordinary railroad car axle D (Fig. 5) has forced 
upon it a 12-in. wheel A, as is the ordinary car wheel. 
The wheel A su pow one end of the axle on the fric- 
tion rollers I, 33 ins. in diameter. The other end of 
the axle is carried in an ordinary bearing on brick work 
and can be coupled positively to the main shaft of a 
25-HP. steam engine C. The axle can also be driven 
by a bolt in the direction —— to that of the en- 
gine. for the purpose of calibration, to be explained 
relow. The test journal is at KE. It is pressed upon by 
the brass, which may be of special form or it ~— be 
‘ike the ordinary Master Car Builder brass. This is 
drawn toward the journal by . er K, connected 
by the linkage shown in dotted lines to the steelyard 
M which is anchored to the beam N, lodged in’ the 
brickwork O. The screw K has for its nut the cross- 
head H, having knife-edges J, from which the links 
@ extend upward to connect with the yokes tn which 
the block F is confined. The steclyard has its 
counter-poise weights S_ to suspended upon 
two rods S 8, so that when these are lowered by a 
serew tn the hand-wheel S the weights come upon the 
hand-wheel in suceession. A reciprocating motion is 
given to the brass by the worm wheel Z, which moves 
the slide, a, back and forth at one-fifth the rate at 
which the test journal revolves. The movement of 
n can be varied by an eccentric cam from nothing to 
14 In. in each direction. A fan draws air from the at- 
mosphere outside the building, which is available to 
create a breeze against the test journal having a velo- 
city of about 30 miles per hour. The friction is weighed 
upon the double beam h. In order exactly to subdivide 
the load on the journal so that precisely equal amounts 
will act through each of the links G, the knife-edges 
J are provided with lugs I fastened with a set screw 
in a slot as shown. By means of these the knife-edges 
can be slightly rotated. nearer to or farther from the 
center line of the test axle and thereby adjust the 
relative strain in the two links G. It is impossible to 
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coustruct the machine work so that the knife-edges 
J will be so qnemeniaty located, by measuremeut, as 
to equalize the strain in the links G. Hence all that 
ean be accomplished with lugs I is to adjust them 
when the lubrication is perfect and the pressures light 
so that oppesite directions of running give equal 
amounts of friction and then determine the friction 
for greater loads by making it equal to half the sum 
of the friction shown by running in opposite directions. 
To eliminate the pad friction, the pan b, which con- 
tains the latter, together with the oil to be tested, Is 
supported free from the frame work around the block 
F by a support c. The rods p support a bar which car- 
ries a counterweight O, by means of which the sensi- 
tiveness of the friction lever h is controlled. 

The above is a general outline of the machines, 
and work which has been done upon them up to the 
present time. 

Morin first formulated laws, which have been 
widely copied and applied to friction under all 
conditions. These laws are known to be incorrect, 
and Morin himself states that he formulated the 
laws for those conditions only under which he ex- 
perimented. 

More recent experiments, both with lubricated 
and with unlubricated surfaces, show that the 
laws are different under different conditions. It is 
becoming more and more the belief that the laws 
governing lubricated and unlubricated surfaces are 
entirely different, and that the laws for lubricated 
surfaces approach those governing fluid friction. 

ixperiments on shoe brakes by Galton and 
Westinghouse, and also by Poiree and Bochet, show 
that the coefficient of friction decreased as velocity 
increased, the range being in the first case 400 
ft. to 5,300 ft. per minute. In the latter case 900 
ft. to 3,600 ft. per minute. 

With lubricated surfaces, experiments by Profes- 
sor Thurston lead to the conclusion that the coeffi- 
cient decreases with an increase of speed up to 
100 ft. per minute, and then increases again for 
greater velocities. Tower has come to the conclu- 
sion that the critical velocity is about 150 ft. per 
minute. 

Goodman, in experimenting on journal friction, 
places this critical velocity at 100 ft. per minute, 
where the friction remains constant for a con- 
siderable space. This for loads of 400 Ibs. He 
also makes the statement that the friction increases 
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Denton’s Lubricant Tester for Heavy 
Pressures. 


Fig. 5. 


for loads over 60 Ibs. when the speed falls be- 
low 50 ft. per minute. 

Results from these experiments on well lubri- 
cated journals lead to the conclusion that the co- 
efficient of friction decreases as the speed increases 
up to a velocity of from 100 ft. to 150 ft. per min- 
ute, when it increases again as the square root 
of the velocity. 

A factor which influences friction and was not 
noted by Morin, probably on account of the low ve- 
locities, and hence small range, is temperature. As 
it increases, within practical limits, the coefficient 
of friction decreases. 

Contrary to Morin’s first law, numerous experi- 
ments show that the frictional resistance with mod- 
erate loads and velocities is practically constant. 
That is, if the load is doubled, the coefficient of 
friction is halved. 

With regard to very low velocities, Wellington 
reaches the following conclusions: 


1. Friction at very low journal speeds of 0+1is ab- 
normally great, and more nearly constant than any 


other element of friction. Under varying conditi.,.. 
lubrication, load and temperature, it varies from }~ .< 
to 24 Ibs. per ton (coefficient 0.09 to 0.12) for lous. «+ 
from 30 Ibs. to 280 F<. . = Within these jj)... 
it is not greatly modified by change of temperaty:. 

2. This abnormal increase of friction is due «, 
to the. velocity of revolution, continuing unchang,.: 
long as the velocity is unchanged, and returning ;, ; 
same amount whenever the velocity is reduced t, 
same rate, barring ae slight variations ;, 
ably due to differences of lubrication and tempers; 

It is not appreciably affected by the fact thar 
journal may be just starting into motion, or is | 
coming to t, or is temporarily reduced to a velo. 
of zero during continuous motion. 

3. At velocities higher than 0+, but still very «). 
the same general law obtains. The coefficient 1... 
very slowly and regularly as velocity is increased. | 
is constantly more and more affected by differ: 
of lubrication, load and temperature. 

4. A very slight excess of initial friction pro) 
(varying from to 2 Ibs.) could generally (but ; 
always) be observed over that which continued to ex:-; 
at the nearest approach to a strictly infinitesima) \. 
locity which it was possible to obtain. This differey.. 
was by analogy ascribed solely to the fact that 1)... 
lowest continuous velocity attainable was not stric:\; 
infinitesimal, and the final conclusion was drawn that 

. There is no such phenomenon in journal f; 
tion as a friction of rest, or a friction of quiescence, j: 
distinction from (i. e., differing in amount from fri. 
tion of motion at slow velocities and due to the fa, 
of quiescence. The fact that friction of rest, as such. 2; 
pears to exist, is due solely to the fact that no journ.! 
or other solid body can be instantly set in rapid motio:, 
by any force however great. 


From the above it will be easily seen that it is 
impossible to formulate any fixed and rigid laws fur 
the coefficient of friction. Temperature, velocities 
and methods of lubrication, composition of bodies 
and character of the surfaces sliding on each other, 
all enter in to change the coefficient of friction. In 
other words we have to know the exact conditions, 
and then formulate laws for each specific case 
from data obtained from experiment under the 
same conditions. 

In regard to bearing alloys, C. B. Dudley, in Vol. 
CXXXIIL., p. 81 of “The Journal of the Franklin 
Institute,” gives the following five characteristics 
of a good bearing metal, as demonstrated by 


numerous experiments made on car truck bearings 
in actual use.* 


1, “The bearing must hold up the load.” In speak 
ing of babbitt beariags as compared with a solid 
metal bearing he does not think that the superivurity 
of the former over the latter is sufficient to warrant 
the trouble of making babbitted bearings. 

2. That the bearing does not heat readily. The gen 
eral tendency of all the information which is at hand 
on this subject is that the harder the bearing met, 
the more readily it will heat. or to put it in another 
form, the softer the alloy, the less liability there is 
for the bearing to heat. 

3. That the alloy should work well in the foundry. 
Castings made from metal which has been exposed 
to the air and so lally oxidized are always more or 
less spon and inferior. Two things tend to correct 
this: (a) e addition of from 1% to 2% of zine. (b) 
The addition of a small amount of phosphorus, either 
as phosphor tin or any of the phosphorized alloys 
found in the market. 

. A good bearing metal should show small friction. 
On this point it may be urged that th fricti.n is 
wholly a question of the lubricant used and all the ex- 

riments seem to confirm this view, to a greater or 
ess extent, namely, that the largest portion of the 
friction between a bearing and its journal is a fune- 
tion of the lubricant used. On the other hand, the 
nature of the bearing metal does certainly have an 
influence, and a good ring is one which makes the 
element of friction sapere on the metal as small as 
pee e. Experiments on this subject are few and haré 
© make on account of variables, notably, temperatures, 
quantity of oil between surfaces, pressures, speeds, 
relative smoothness of surfaces, etc. 

5. It is extremely important that a journal should 
give high :nileage with small loss of metal by wear. 
The Pennsylvania R. R. make their tests by comparing 
the metal to be tested with a standard metal, which 
is a phosphor bronze—made by the Phosphor Bronze 
Smelting Co.—and called S pearing metal. It contains 
about 79. 4 of copper, 10% of tin. 9.5% of lead and 
about 8% of phosphcrus. A poe ronze bearing 
is put at one end of an axle and the bearing to be tested 
ut the other end. In a four-wheel truck the standard 
bearings are placed diagonally opposite, so that a 
standard and test bearing are on the same side of truck. 
thus making the conditions as near the same as possible 
for all bearings. These tests were for wear only. 
With a copper-tin alloy to which lead was added it 
appears from the results of these experiments that bef- 
ter results are obtained as the proportion of lead is 
increased. Metals which are to give the least loss of 
substance by wear independent of what the load, speed, 
temperature, etc.. are, should have these requirements: 

(1) That material which will suffer the most distor- 
tion without rupture will wear best. (2) The first vari- 
able being obtained in satisfactory amount, an increase 
in tensile strength will add to the wearing power of 
the metal. (3) “Granular structure.”’ That is of two 
metals having the same elongation and tensile strength. 
that with the finer granular structure will have the 
best wearing qualities. 


The subject of lubrication is so intimately con- 
nected with that of journals and bearings that 
it seems best to take it up next. Free lubrication 
requires that the lubricant should keep the surface 
apart, and the globules form rollers or vehicles for 
the surfaces to be carried upon that are to be lu- 
bricated. 

The qualifications of a good lubricant, as laid 





*See also Eng. News, March 26, 1892.—Ed. 
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down by W. H. Bailey, in Vol. 45, p. 372, Proc. 


Inst. C. E., are: ' 

(1) Sufficient body to keep the surfaces free from con- 
tact under maximum pressure. (2) The greatest pe 
sible fluidity consistent with the foregoing condition. 
2) The lowest possible coefficient of friction, which 
in bath lubrication would be for fluid friction approxi- 
mately. (4) The greatest capacity for storing and car- 
rying away heat. (5) A high temperature of decom- 
position. (6) Power _to resist oxidation or the action of 
the atmosphere. (7) Freedom from corrosive action 
on the metals upon which used. 

The degree of lubrication is effected largely by 
the method of applying the lubricant. Tower's 
experiments, made under different methods of lu- 
bricating, show that a bath lubrication is the most 
efficient. Bath lubrication is defined as the amount 
of oil capable of adhering to the journal when 
touching the oil, and being carried between the 
bearing and journal, or the oil may be applied to 
the journal by a pad saturated with it. The point 
of application of the lubricant should be at the 
point of no pressure on the journal, as experiment 
shows that a pressure greater than 200 Ibs. per 
square inch on the bearing would not allow the oil 
to flow down on the journal when applied through 
an oil hole in the bearing, whereas, with the oil ap- 
plied on the journal, at the point where no pressure 
comes upon it, the oil would be carried between 
journal and bearing by capillary attraction and 
adhesion when the load on the bearing was as 
great as 625 lbs. per square inch. 

The following theory by Mr. Snowden (see 
“London Engineer,” March 28, 1884) probably ex- 
plains the action of the oil between the bearings 
and journal when applied by bath lubrication. The 
friction of liquids in pipes increases as the pipes 
grow smaller, and must be very great in capillary 
tubes, and must also be greatly affected by smal) 
variations in the size of the tubes. Just so in a 
journal. 

As soon as a new journal has run awhile its sur- 
face becomes smoothly polished by the grinding action 
of the prominent portions of the surfaces against each 
other. The wear of the shaft and step both contribute 
to minimize the pressure at the edges and cause it to 
be greatly concentrated toward the crown of the bear- 
ing where the load comes. Imagine now what takes 
place; the oil in the oil bath touches the journal, which 
is wetted by it as it revolves; and on reaching the 
edge of the box where the pressure is small all except 
a thin film may be scraped off. This film, which Ts 
partly in absolute contact with the surface, is carried 
forward almost as if a part of it, and after a turn or 
so a layer of liquid is carried by the friction,—which 
as I have previously stated becomes very great in 
capillary channels,—between the boxes and the journal. 
This film supports the whole of the load, and so long 
as the rotation continues is maintained so as to keep 
the surfaces separated, for if its thickness decreases, 
the friction increases and the moving surface brings 
round with greater force its film, so it adjusts its 
thickness according to the load, the speed and the 
supply of the lubricant. 

From the above results we may define a proper 
method of lubrication to be one in which the Iu- 
bricant is applied to that part of the journal where 
there is no pressure by a bath, a pad, or a roller in 
the oil. Of the various machines described, nearly 
all have their disadvantages as well as ad- 
vantages. For instance, Tower’s required the 
handling of a great number of heavy weights. 
Thurston’s machine has a very heavy spring, which, 
although handy in getting direct readings requires 
calibrations and, consequently, corrections. This 
necessitates removing some of the parts. Wood- 
bury’s machine is also very handy and well con- 
structed, but is suitable for light pressures only. 
His dynamometer spring also requires calibration. 
Wellington’s machine is cheap, easily constructed 
and convenient, but in order to change from one 
bearing to another the entire machine must be 
lifted or blocked up, which makes it unhandy. 
For heavy work, Denton’s is all that could be de- 
sired, except as regards expense. 

(To be continued.) 


AN ELECTRIC PUMP FOR SHAFT SINKING. 


Every contractor who has ever undertaken to 
sink a deep shaft through water-bearing material 
will be interested to learn that an electric pump 
especially designed for shaft sinking has been put 
on the market by the General Electric Co. The 
great disadvantage of the steam pump is that the 
pump must be stopped to put in new lengths of 
steam, exhaust and discharge piping, as the shaft 
is lowered. With very wet shafts the water is apt 
to rise before this work can be completed and the 
pump is started again. In deep shafts very heavy 
steam pressures are required, and the hurriedly 
made joints are apt to blow out, causing further de- 











lays. We need not enlarge, however, on the dif- 
ficulties experienced in sinking deep shafts through 
wet material, for every contractor who has done 
such work knows them only too well. 

With the electric pump all these difficulties with 
the piping connections are done away with. The 
insulated wire which conveys the electric current 
to the pump may be wound on a reel, and no new 
connections need be made from the time the shaft 
is begun until it is completed. The discharge pipe 
may, if desired, be lengthened at the top as the 
shaft is lowered and this can be done so conven- 
iently and quickly that the pump need be stopped 
only a very short time. Besides these enormous 
advantages, there is no nuisance of leaking steam, 
of unbearable heat in the shaft, of men burned 
against hot steam pipes: and the heavy loss by 
condensation in sending steam down a deep shaft 
in a bare pipe is avoided. 

The complete machine consists of a duplex 
double-acting pump with outside packed plungers, 
driven by an electric motor. The motor with its 
gearing and operating mechanism is inelosed in 
a cast steel casing absolutely watertight. In faci 


THE LATEST PIPE CUTTING MACHINE 

The pipe cutting machine here illustrated is the 
invention of Mr. D. W. French, of the town of 
Union, N. J.. and is already making an excellent 
record for itself as an effective, simple and economi 
eal tool for work of this description. The illus 
tration here given shows practically all there is to 
the device from a mechanical standpoint. A_ re 
volving collar, made in three sizes to fit pipes from 
4 ins. to 24 ins., carries a cutter around the pipe. 
and this cutter is automatically fed forward at 
each revolution by the contact of the star wheel 
on top of the cutter holder with a trip on the stand 
ing part of the machine. The collar is revolved 
by the rack upon it toothing with the gearing shown 
to the right of the cut, which is clamped firmly to 
the pipe in any desired position. 

As the cutter holder is only 7 ins. high, the pipe 
can be cut in the trench if desired, and special 
patterns are made reducing this height to 3 ins 
where the proximity of electric conduits and other 
obstructions makes this advisable. In eutting, the 


pipe, of course, remains stationary, the collar carry 
ing the cutter alone revolving. 





A NEW PIPE CUTTING MACHINE 


the only moving parts visible about the machine 
are short sections of the plunger rods. Thus the 
pump will work as well under water as out of it— 
in fact, rather better, the cooling action of the 
water increasing the efficiency of the electric motor. 
If, therefore, the precaution is taken to use thor- 
oughly insulated cables for conveying the electric 
current to the pump, it may be “drowned” by a 
sudden rush of water in the shaft, and will continue 
steadily at work. Even should the case leak 
slightly, the motor in the upper part of the case, 
within a waterproof chamber of its own, separated 
from the gearing, would remain long unaffected. 
As every contractor knows, the ability to work 
wninjured in a constant shower bath and when 
drowned is an important feature in a pump 
designed for shaft sinking. 

All wearing parts of the machine are readily 
reached for examination and repairs, and can be 
easily and quickly replaced. There are no exposed 
moving parts which might hit and injure work- 
men, and the machine will stand hard usage with- 
out injury. Various sizes of the pump are manu- 
factured, but a standard size suitable for genera) 
contractor's use has a capacity of 125 gallons per 
minute against a head of 200 ft. (about 7 HP.), 
weighs 3,000 lbs., and occupies a space 24 x 26 
x 86 ins. 


As to speed of cutting, it is said that one man can 
eut any pipe, after the machine is in place, and 
two men can handle the machine for any pipe up 
to 16 ins. Aecording to a table given by the mann- 
facturers and based upon experience, two men can 
cut a 4in. pipe in 10 minutes, and five men can cut 
a 24in. pipe in 40 minutes; with lesser sizes, to 10 
ins. in 20 minutes. 

A cracked pipe can be cut immediately at the 
point where the crack ceases, instead of 1 ft. be- 
yond it, as is the ordinary method, and this foot 
of good pipe is saved. Pipe can also be cut on 
a bevel by manipulating the upper and lower set 
of screws in the cutter holder; and more important 
still, and by a simple change in the cutting tool, 
rounded grooves of any number can be cut in the 
end of the pipe to replace the bead in forming a 
leaded joint. 

The illustration shows a solid machine, to 
be slipped over the end of the pipe; but they are 
now more generally made with a divided collar, 
permitting more extended use. This division is 
made on a line at right angles to the axis of the 
cutter, and consists simply of two flanges connected 
by bolts. Information as to prices and for ma 
chines larger than 24 ins. can be obtained by ap- 
plying to Mr. Benjamin C. Smith, 275 Pearl St., 
New York. 
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THE BOUCICAULT BRIDGE. 

The Boucicauit Bridge, the principal details of 
which we illustrate in the accompanying cuts, re- 
produced from the “Annales des Ponts et Chaus- 
sees,” was built in 1888-90 to carry a highway over 
the river Saone at a point about 10 miles above 
the town of Chalon, in the Department of the 
Saone and Loire, France. It replaced a ferry be- 
tween Gergy and Verjux, and was constructed at 
the personal expense of Mme. Boucicault, who gave 
it to the public. At this point the river Soane is 
about 456 ft. wide, and its banks are but little 
above the level of ordinary high water. Its bed, 
us shown by borings, is composed of a sandy clay 
of variable consistency, and entirely unfitted to 
support masonry piers unless reinforced by pile 
foundations. These conditions and the require- 
ments of vavigation determined largely the de- 
sign adopted for the bridge, which the donor de- 
sired to be a masonry arch structure. This design 
provided, as will be seen from the general eleva- 
tion and plan (Fig. 1), for a bridge of five 
stone arch spans 40 m. (131.2 ft.) long, each, sup- 
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ported on stone masonry piers resting on pile foun- 
dations, and carrying a roadway 5 m. (16.4 ft.) 
wide, and two sidewalks each 1.5 m. (4.82 ft.) wide. 
The arches are of the catenary type, and have a 
rise of 5 m. (16.4 ft.) and a thickness at the crown 
of 1.05 m. (3.44 ft.). 

Owing to the character of the river bed, it was 
decided to adopt pile foundations for both the 
piers and abutments. The pier sites were first 
dredged by a steam dredge to depths varying ac- 
cording to the location. This being completed, 136 
spruce piles 0.35 m. (14 ins.) in diameter at their 
butts, and of sufficient heights to allow of a pene- 
tration of 8 m. (26 ft.) below the bottom of the 
dredged area, in case the point of refusal was not 
reached sooner, were driven for each pier. At 
this depth the average penetration under ten blows 
of a 1,200-kg. (2,640-lb.) hammer, falling 1 m. 
(3.28 ft.) was 0.01 m. (0.39 in.). This penetration 
was admitted to be too great for good practice, 
which places the maximum at 0.004 m. (0.157 in.); 
but with the conditions prevailing, it was impossi- 
ble to obtain this limit, and the resistance was 
considered to be sufficient for the load. The ar- 
rangement of the piles in the pier foundations is 
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shown in Fig. 8. After the piles were driven they 
were sawed off at a uniform level for each pier, and 
the voids between them, as well as the space for 
some distance around the foundation, filled with 
broken stone (Figs. 1 and 10). The concrete mon- 
oliths for the bases of the piers were built directly 
upon these enrockments, caissons being con- 
structed for the purpose. 


The general construction of these caissons is 
shown in Figs. 7, 8, 9 and 10. They were each 
17 m. (55.75 ft.) long, 8 m. (26.2 ft.) wide, and 
4.2 m. (13.75 ft.) deep, and were constructed and 
sunk into position as follows: The skeleton frame- 
work was first erected upon a platform of cross- 
timbers spanning the space between two barges 
anchored parallel to each other, and the necessary 
distance apart over the pier site. The position of 
this framework over the exact location of the 
caisson on the foundation being carefully assured, 
it was lifted by means of cranes; the supporting 
timbers removed, and then allowed to sink slowly. 
Before the framework was finally in position, a 
sheathing of 0.05 m. (2 ins.) square strips was 


the conerete to run out. Beginning at the 
stream end, the tube was slowly moved across 
caisson, then carried downstream the neces. 
distance, and then across the caisson in the «, 
site direction. This was repeated until a |, 
of concrete about 0.4 m. (16 ins.) thick covere:| ; 
entire bottom of the caisson. The tube was : 
raised about 0.4 m. (16 ins.), a section at the 
removed and another layer of concrete place: 
exactly the same manner as the first. The . 
crete base was thus built up in 0.4 m. (16-in.) |, 
ers. In addition to leaving a very even top surf. 
this process was claimed to have done away jars. 
ly with “laitance,” a term which French engine: 
apply to the well known gelatinous fluid wash«! 
from the cement, which is so detrimental to hom.- 
geneity in concrete construction under water. ‘T); 
amount of concrete placed daily by this apparat.- 
was from 70 to 80 cu. m. (90 to 100 eu. yds.). ‘Ph, 
monolith for each pier contained about 400 eu. )) 
(520 cu. yds.), and it was allowed to set about 
fortnight after completion before being disturbed 
The thickness of the concrete base was uniforin|; 
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GENERAL PLAN AND DETAILS OF THE BOUCICAULT BRIDGE; M. JOZON, CHIEF ENGINEER. 


placed on the inside of the upper part, as shown in 
Vig. 10 and thoroughly calked. The sinking was 
then completed, the framework firmly settled on 
the broken stone, and the sheet piling driven. 
Additional broken stone was then placed both in- 
side and outside of the completed caisson, and 
everything was ready for the immersion of the 
concrete. 

For placing the concrete a 0.4 m. (16 ins.) square 
wooden tube carried on a traveling crane was used. 
The travel of this crane was transversely across 
the caisson on a rolling platform, which ran length- 
wise of the caisson on tracks on its sides. By this 
arrangement the tube could be moved in any di- 
rection desired. The tube itself was built in sec- 
tions coupled together in such a manner as to be 
easily separated, and was provided with a funnel- 
shaped hopper for the insertion of the concrete. 
The method of operating the tube and placing the 
concrete was simple. The tube being provided with 
a detachable cover or bottom, was gradually filled 
with concrete and lowered into the water. When 
the bottom of the tube had reached a depth of 
about 0.4 m. (16 ins.) above the bottom of the cais- 
son, the detachable bottom was removed, allowing 
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Details of Caisson. 


3m. (9.84 ft.). Like the piers, the abutments were 
built upon pile foundations with a concrete cap. 
The number of piles used for each abutment foun- 
dation was 168, and the thickness of the concrete 
cap was 1.2 m. (3.93 ft.). 


Details of the construction of the stone masonry 
work of the piers and abutments are shown in the 
longitudinal section of the left end arch, Fig. 3. 
The footings, cordons and skewbacks of the piers 
are cut stone. All the other facing is hammer 
dressed ashlar, and the backing is coursed rubble 
laid in hydraulic lime mortar. Between the skew- 
backs, which receive the thrusts of the arches on 
each side of the piers, the masonry is of large, 
hammer dressed stones, set on their edges in cem- 
ent mortar. In the abutments, the quoins, cor- 
dons and skewbacks are cut stone, the other fac- 
ing of dressed ashlar, and the backing of coursed 
rubble. To the rear of the springers were placed 
seven courses of dressed ashlar blocks, gs shown in 
Fig. 2, practically continuing the arch and dis- 
tributing the pressure over a greater area. For the 
same reason the rubble masonry back of the 
ashlar blocks is laid in inclined courses of grad- 
ually decreasing inclination taward the horizontal, 
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r.. construction of the centers upon which the 

. were built is shown in Figs. 5 and 6. Each 
-» was composed of six trusses, placed 1.6 m. 
con ft.) apart, ¢. to ¢. The trusses were divided 
+ five panels of 8 m. (25.6 ft.) each, by six posts, 
four of which rested on wedges, supported on 

| piers consisting of two piles capped with a 
-» timber, and two on the concrete monoliths 
ihe piers. The pile piers were firmly braced 

vudinally and transversely, and the trusses 

‘a also braced together, as shown in the illus- 
‘ons. Some trouble was experienced by the set- 

+ of this center in one or two cases, but no 
age resulted to the masonry, owing to the pre- 
ions taken to provide against further movement 
a« soon as it was noticed. The cause of the settle- 
ment was considered to be the bending of some of 
the pier piles which had not been driven vertically, 

nd were thus subjected to a bending strain. 

The method of constructing the arch masonry 
vas similar to that used in constructing the 
1o5.8-ft. span arches of the Gour Noir Viaduct de- 
<oribed in our issue of Aug. 18, 1892. This method is 
considerably favored by French engineers in the con- 
<truetion of long-span masonry arches, and consists 
briefly in dividing the arch masonry into several 
sections, or ares, separated by timber supports, 
which are removed and the voids filled after the 
remainder of the arch is completed. The arches 
of the Boucicault Bridge were constructed in six 
sections each, thus leaving seven void spaces to be 
tilled. Two of these were at the springings, one 
at the crown and one directly over each of the 
four intermediate posts of the centering. The sup- 
ports near the springing lines were constructed as 
shown in Fig. 11. The lower of the wedges (a. a.) 
abutted directly against the skewbacks. The other 
supports were made of 0.05 m. (2 ins.) square joists 
supported by brackets abutting against blocks 
bolted to the centering. In closing the arch, the 
void at the crown was first filled. The other voids 
were then filled, proceeding from the crown toward 
the springing lines. It should be stated that be- 
fore the masonry was begun the positions of the 
joints were carefully marked on the lagging of the 
centering. 

The arch masonry was entirely of Villebois stone, 
cut to dimensions, and laid in cement and sand 
mortar, in the proportion of 600 kilos (1,320 Ibs.) 
of quick-setting Vicat cement per 1 cu. m. (1.3 cu. 
yds.) of sand. The mean compressive strength of 
Villebois stone is 1,096 kilos per sq. cm. (15,713 
Ibs. per sq. in.). The thickness of the vousoirs at 
the intrados is 0.589 m. (1.93 ft.), including the 
joints, which are 0.008 m. (0.3 in.) thick. 

The construction of the spandrel walls is shown 
in Figs. 3 and 4. They consist of a stone masonry 
facing from 0.8 m. (2.62- ft.) to 0.6 m. (1.96 ft.) 
thick, with a concrete backing. The concrete was 
of an inferior quality; being in the proportion of 
100 kilos of hydraulic lime per cu. m. of river 
sand (220 Ibs. per 1.3 cu. yd.). The parapets are 
of cut stone, and carved medallions are placed above 
each pier. The spandrel filling is gravel. Drain- 
age pipes are placed near the springing lines and 
midway in the haunches of each arch. 

The striking of the centers was accomplished as 
follows: Jacks were placed upon the transverse 
beams supporting the wedges and elevated to re- 
lieve the pressure upon the wedges. Forty-eight 
of these jacks were used for each center. The 
wedges were then removed, and the centering graa- 
ually lowered by the jacks. The deflections of the 
various arches were as follows: 


Arch WA: Boircadeoseis eveerecw: @ m 1.73 ins. 
fe M, Bececnccccccescececs 0.013 m 0.41 in. 
a a Pvt kscbysiadesacecen 0.018 m. 0.70 in. 
. WM Menceeewweecene eeeee 0.011 m 0.43 in. 

Dit ca trt noesesect +. 0.014 m 0.55 in. 


The deflection of arch No. 1 was abnormal, ow- 
ing to the centering being removed too soon, and 
the fact that the bridge was unequally loaded at 
the time of performing that operation. The deflec- 
tions of the other arches were very moderate. 

The total length of the bridge is 234 m. (767 ft.), 
and the area of tle plan, measuring from out to out 
of the parapets, is 2,072 sq. m. (2,466 sq. yds.) 
Its cost, excluding the services of the engineers, 
which were donated by the Department, was 486,- 
000 ft. (97,200). Thus the cost per lineal metre 
was 2,077 fr. and per square metre of area of 
plan, 234 fr. This corresponds to a cost of $127 
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per linéal foot, and $39 per square yard of area. 
The work of construction was carried out under the 
direction of the government engineers; M. Jozon 
engineer-in-chief. 


FAST TUNNEL DRIVING IN MEXICO. 

Mr. Fred W. Abbott, Assoc. M. Am. Soc. C. E., 
Chief Engineer for Messrs. Read & Campbell, con- 
tractors for the Tequixquiac drainage tunnel, sends 
us the following letter describing recent rapid 
work on that tunnel. A full description of the 
work on which Mr. Abbott is engaged was given 
in our issues of Aug. 10, 1889, and Nov. 1, 1890: 


We are now averaging in our heading in No. 12 shaft 
south, 20 ft. per 24 hours, and have on two or three 
occasions done as much as 24 ft. in 24 hours. We are 
working 8-hour shifts, with no let-up at the face. The 
ground has been just hard ——e to require dynamite, 
but has had to be carefully timbered, as we go along, 
with settings every 3 ft., and inch boards on the sides 
and top. Besides this, we have carried along into the 
heading a 2 ft. drain below the level of the bottom of 
the treading, to carry away water. The cost, including 
labor at the face, movement of dirt below and above, 
explosives, lights, timber, etc., but excluding winding 
and pumping, has been about $20 American gold. 

Every inch of this work is pickwork, and we have 
never had a machine on the work. The unreliability of 
the ground has prevented the use of drills of any kind: 
for instance, in this very heading, in a distance of 4 
mile, we have had soapstone, bowlders, sand and tepe- 
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hela River line, from the main line in the Connells- 
ville region to Fairmont, and possibly to Charleston. 
The construction is expected to begin this summer. 


LAKE ERIE, ALLIANCE & SOUTHERN... According 
to press reports this road will be extended this summer 
from Bergholtz to Steubenville, and from Phalanx to 
Lake Erie. 

CLEVELAND, CHICAGO & ST. 
LOUIS.—-The directors of this road have voted to extend 
the line to Louisville, Ky., and Jeffersonville, Ind., di 
rectly across the Ohio River, which will necessitate the 
construction of a bridge at this place. 

WHEELING & LAKE ERIE.—Surveys are being 
made for a branch of this road from near Laurelton 
up Dry Run of Short Creek to the Smithfield coal fields. 


MICHIGAN.—John Fitzgerald & Co., Lincoln, Neb., 
have been awarded a contract for the construction of 
a railroad from Grand Rapids to Grand Haven, from 
which point a line of steamers will be run to Chicago 
The contracts include the building of the steamers, and 
the price as reported is between $3,000,000 and $4,- 
000,000, 

PARRY SOUND.—-Work on this road between Ottawa 
and Arnprior is being rapidly pushed, and passenger 
trains will probably be run regularly by next month 

NEWFOUNDLAND.—It is reported that Wm. G 
Reid, Montreal, has been awarded a contract by the 
Newfoundland Government fer a road from near Ex 
ploit through the interior of the island, touching the 
northeastern end, Grand and Deer Lakes, following the 
course of the Humber’ River, tapping the Bay of 
Islands, Bay St. George, and running to Port aux 
Basques on the southwestern extremity of the island, 
and the nearest point to Cape Breton. The road will 
be about 200 miles in length, and is to be completed in 
four years. The contract price is $15,600 a mile. Mr 
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tate. At present, however, the ground is very good 
hard tepetate, with about 150 gallons of incoming 
water, and it is in this ground that we are able to 
make the above progress, which is, I think, equal to 
anything ever done by hand work. 





CONSTRUCTION NEWS. 
RAILWAYS. 
East of Chicago.—Existing Roads. 

ALTOONA & PHILIPSBURG.-—-The contract for build- 
ing this road from Philipsburg, southwest, through 
Houtzdale and Jamesville, to coal mines, 22 miles, has 
been awarded to E. A. Tennis, Thompsontown, and the 
grading has been commenced; Pres., 8S. P. Langdon, 
Philadelphia; Ch. Engr., W. F. Forsythe, Altoona. 

BEECH CREEK.—Surveys have been completed for 
the extension of this road to Lock Haven, Pa. 

BALTIMORE & CUMBERLAND.—The construction 
of this road has been commenced at the foot of Knob- 
ley, W. Vu., near Cumberland, where there is to be a cut 
400 ft. long and over 50 d The force will soon be 
increased to 500 men. road is the eastern exten- 
sion of the West Virginia Central & Pittsburg. 

BALTIMORE & HARRISBURG.—The eastern exten- 
sion of this road has been completed to near York, Pa. 
The work train is now below omasville, about seven 
miles distant. 

TOLEDO & OHIO CENTRAL.—The work of construct- 
ing this road between Ridgeway and Marysville is 
progressing rapidly. The grade is finished six or seven 
miles from RK way, and the road has been com- 
pleted part of the way. 


PITTSBURG, AKRON & WESTERN.—The contract 
has been awarded for the extension of this road east- 
ward from Akron. The surveys have already been 
made, and it is intended to have the road completed to 
New Castle, Pa., by next January. 

PENNSYLVANIA.—The engineers of this company 
have made a second survey of the proposed Mononga- 
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| miles per |Direction 
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Duluth, Minn.............. | 33.4 54 18 36 9.8 3% | NE 3.64 | 1.74 13 
geome Ns WMS 5 ck8si; 36.5 65 6 ' 59 12.5 199°) NW 0.69 0.44 9 
Average.......... WR 41.8 7) 21 | 49 12 aa 3.73 | 1.29 u 
! 
(Washington, D.C... ...... 53.8 | 8 | 35 | 49 32 | 3 | NW | 3.21 0.79 | 15 
Louisville, Ky.............. 57.4 | 83 | 33 | 30 94 | 48 | W 7.69 143 | 21 
St. Louis, Mo............ eet 58.6 88 33 | 55 13.8 54 | SW 10.84 | 2.86 15 
Savannah, Ga............... 70.0 | 9 dl 38 9.8 32 Ss 2.20 1.36 3 
Southern | Leavenworth, Kan....... .| 53.4 m1 2 | 63 13.9 x | NW 3.85 1.65 12 
Cities Jacksonville, Sw stinened ds 72.6 90 53 37 8.0 45 sw L 67 2.54 3 
* | Chattanooga, Tenn.......... 63.8 86 37 49 7.3 36 SW 5.88 2.77 17 
New Orleans, La............ 71.6 84 5 | 2 10.1 48 N 3.70 2.88 2 
Memphis, Tenn.............. 65.2 99 38 52 9.6 433 | NW 5.48 1.76 ll 
| Palestine, Tex............... 70.2 92 42 50 9.2 45 NW 3.37 2.42 4 
aod. <ceedelse essed 63.5 | 87.7} 40.5) 47.2 9.9 | 43.9 499 | 2.05 | 10 
1 ' 
(Helena, Mont........... | 38 | or} wl | go | | sw jas | om | 1 
Port Angeles, Wash........ 42.8 58 30 28 5.6 23 w | 3.70 0.84 17 
San Francisco, Cal......... 52.4 72 40 | 32 24 | 42 | SE 1.03 0.71 7 
Western | Salt Lake City, Uteh.::".")] 45:9 | 2 | 2% | 6 | 80 | | SW | 272 | One | 12 
Cities, * Denver, Colo................ 45.1 Ti 13 | 64 10.0 % | NE | 0.87 | oi 5 
St EE A eins cacns tates 69.4 96 45 | 51 9.2 “| W 0.00 | 9.00 0 
| santa te a 47.8 70 19 bt 9.3 44 | SW | 0. } 1 
Li ARNE nce cirtvcvasnminns 48.9 | 73.1) 27 | 46.1 8.9 | 41.6) 1.52 | 9.51 x 


Reid is now building 200 miles of road for the govern- 
ment, from St. John’s toward Hall's Bay. 


Projects and Surveys. 


NEW YORK & MIDDLE COALFIELD.—This com- 
pany, which was chartered in 1868, and again in 18¥2, 
proposes to build a railway from the Catawissa road 
to a point near Mt. Carmel, Pa. 


CENTRAL R. R. OF PENNSYLVANIA.—Work will 
be commenced at once on this road, extending from 
Bellefonte to Mill Hall, a distance of about 30 miies. 
All the money to build and equip the road has been 
subscribed, and the right of way secured, and the 
contractors are under bonds to have the road in con- 
dition to operate inside of six months. This road wil! 
connect at Mill Hall with the Reading system, and 
will thus give Bellefonte a competing line with the 
Pennsylvania. 


BLACKWATER VALLEY.—This company has com- 
pleted its preliminary organization by electing C. C. 
Coffin, Boston, Mass., president. The road is pro- 
jected to run from Mastyard Sta., near Concord, N. H.. 
northwest through the Blackwater Valley, entering 
the towns of Webster, Salisbury and Andover. 

LAKE SUPERIOR & ALGOMA COLONIZATION.— 
The railway committee of the Ontario Legislature has 
passed an act incorporating the above company. The 
road is to extend from the mouth of the Batchewaung 
— to the North Channel, near the town of Thes- 
salon. 

CAMDEN, GLOUCESTER & WOODBURY.—Char- 
tered in Pennsylvania to build a railway from Cam- 
den to Woodbury, Pa. A. Townsend, Gloncester City, 
N. J.: Morgan D. Baird, Camden, N. J.; Geo. H. Bark- 
er, Woodbury, N. J. 


Southern.—Existing Roads. 


CHARLESTON, CINCINNATI & CHICAGO.—The 
property of this company has been sold to Chas. E. 
Hellier, of Boston. Mass., representing the bondhold- 
ers of the company. It is reported that a movement 
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will be made toward completing the road, as noted in 
our issue of April 20. 

CALDWELL & NORTHERN.—The contractors for 
the grading and tracklaying on the first 20 miles of 
this road are Dunavant, Corpening & Miller, who 
have a large force of men at work. ‘(heir headquarters 
will be at Lenoir, N. C. The road is to extend through 
Edgefield county, from Lenoir to Caldwell. The Chf. 
Kugr. is T. Montgomery. 

KENTUCKY CENTRAL.—The company has let to 
Thos. Woods, of Covington, Ky., a contract for build- 


ing a branch line to connect with the Louisville & 
Nashville R. R. bridge across the Ohio River at Cin- 
cinnati. 


ATLANTIC COAST LINE.—It is reported that the 
railway from Cheraw to Wadesboro has been pur- 
chased by this system, and that a North Carolina 
extension will be built. 


Projects and Surveys. 


CHATTANOOGA & WESTERN.—A permanent or- 
organization of this company was effected May 8, the 
meeting of directors taking place in the offices of the 
Chattanooga Co,, Ltd. After discussing the plans 
of the’ company, the following officers were elected: 
T. J. Nicholl, Pres.; T. D. Young, Vice-Pres.; H. C. 
Beck, Secy., and John Orr, Treas. A charter was ob- 
tained by the company some time ago. This is the 
line which is proposed to run from Chattanooga to 
Walden's meee. across the combination bridge over 
the river, a distance of 25 miles, and south to Bridge- 
port, with a spur to connect with the Cincinnati 
Southern; the entire line as planned to be about 75 
miles in length, for the purpose more especially of 
tapping the coal and iron ore fields. 


Northwest.—Existing Roads. 


CHICAGO, ST. PAUL, MINNEAPOLIS & OMAHA.— 
The contract for building the extension from Ponca to 
Newcastle, Neb., 15 miles, bas been let to Winston 
Bros., of St. Paul, Minn. Work is to be commenced at 
once, and it is expected to have the line completed in 
oO days. 

DULUTH, MISSISSIPPI RIVER & NORTHERN.— 
This company is operating 22 miles of line, 15% miles 
of which is main line, extending from Mississippi River 
at mouth of Swan River, northeast to the north side 
of sec. 3, T. 45 N. R. 22 W. The remaining 6% miles is 
u logging branch, leaving the main line in sec. 16 T. 
54 N.-R. 22 W., ending near 4 stake, on west side of 
sec. 19, T, 55 N. R. 22 W. The traffic so far has been 
mainly lumber; the company, since beginning operations 
last fall, have hauled in the neighborhood of 35,000,000 
ft. B. M. of sawn logs, unloading them at the ‘‘banking”’ 
ground at the Mississippi River. The road is laid with 
steel rails weighing 45 lbs. per yard, and angle bars 
weighing 22 lbs. per pair. amarac ties (6x 6in. x8 
ft.) are used almost exclusively; 2,800 ties to the mile. 
The bridges and culverts are all timber structures. 
With the exception of two 50-ft. spans across Swan 
River, there are no bridges of any account. White pine 
is exclusively used for bridges and culverts. The com- 
pany has 27 miles of new work now under contract, 17 
miles of it being an extension of main line, which will 
complete the road to a point in sec. T, 57, N. R. 21 W. 
From this point a 10-mile branch line is being built to 
a point in sec. 23, T. 58 N. R. 20 This branch taps 
the western end of the Messabi Iron Range, and will 
develop considerable mineral land. Work on the line 
is all light, averaging about 15,000 cu. yds. per mile, 
with searcely any classified material. Maximum grades, 
1%; max. curves, 3°. Grading is expected to be com- 
yleted Aug. 1, 1893. W. A. Dafter, Ch. Engr., Swan 
tiver, Minn. 

CHIPPEWA FALLS & NORTHERN.—Surveys_ will 
begin in about 30 days for the line from Cadott, Wis., 
north, to a connection with the Minneapolis, St. Paul 
& Sault Ste. Marie Ry. Ch. Engr., 8. F. Crabbe, Chip- 
pewa Falls, Wis. 


JACKSONVILLE SOUTHEASTERN.—The people of 
Carlyle and Wisetown, Il., have raised the $25,000 


bonus necessary to secure the construction of the ex- 
tension from Greenville to Carlyle, lL, 27 miles. It is 
expected that work will begin soon. 


BRAINERD & NORTHERN MINNESOTA.—The Min- 
neapolis ‘“Tribune’’ ongs: “Chf. Engr. Arms. of the 
Brainerd & Northern Minnesota R. K., which is being 
constructed into the interior of the state in the Leech 
Lake direction, was in the city recently on business 
connected with the line. He states that the definite 
location has been completed to the shore of Leech 
Lake, from the present terminus, which is near Pine 
Mountain Lake, over half the distance from Brainerd. 
The company has been operating about 50 miles of line 
ever since last fall, and will complete as much more as 
is possible this fall. A portion of the present line is to 
be moved a few miles eastward from its present loca- 


tion in order to secure an easier grade. The actual 
point of reaching Leech Lake will probably — 
somewhat upon where the Great Northern line from 


Park Rapids strikes it, as both lines would most natu- 
rally touch at the same point. The bad weather has 
operated to greatly hinder work so far this spring.” 


Projects and Surveys. 


DULUTH GREAT WESTERN.—The Duluth “Herald” 
says: ‘J. B. Holmes, vice-president of thtis company, 
formerly the Duluth, Red Lake Falls & Northern, was 
in Minneapolis recently and was interviewed. He 
stated that financial and other arrangements were all 
completed to begin work immediately. He had even 
been up the line to see what was the prospect for 
getting to work; as to the condition of the country along 
the line, he found that, however, very discouraging. 
Their tine northwest from Duluth, as it has been 
located, lies through an immensely timbered tract as 
soon as they reach the valley of the St. Louis, and 
continues so until they pass the water-shed over to the 
Mississippi. In this part of the line there is no place 
where work can be begun to advantage for a long time 
yet. The snow is still 3 ft. deep in the timbered coun- 
try. Mr. Holmes declared that they would go on and 
do as much as possible, and that next season would see 
the whole line completed at any rate. This line runs 
from Duluth to Red Lake Falls, north of Leech Lake, 
crossing the Grand Rapids point 15 miles north, or 
above that point.” 


Southwest.—Existing Roads. 


RUDDOCK, BONNET, CARRE & NORTHERN.—The 
Ruddock Mfg. Co. have begun the construction of a 
railway by this name. Headquarters, Ruddock, La. 


MISSOURI, KANSAS & TEXAS.—It is reported that 
this company will build a line from Henrietta to 
Luxemburg, Tex., within the next four months. 

CHICAGO, ROCK ISLAND & PACIFIC.—Only 12 
miles more of grading remain on the extension from 
Bowie to Ft. Worth, Tex. 

WEATHERFORD, MINERAL WELLS & NORTH- 
WESTERN.—A press dispatch says: ‘“The surveying 
party which started out from the terminus at Mineral 
Wells, Tex., some two or three weeks ago are now 
beyond Christian, going in a northerly direction. The 
line from Mineral Wells to Christian is a good one, and 
satisfactory to the company, and if as satisfactory a 
line can be found on for a good way in the northwest, 
the road will, no doubt, be extended right away. The 
road is doing an excellent cattle shipping business. 
There is scarcely a day but what it makes a large 
shipment of cattle." 

TEXAS.—The “Manufacturers’ Record’ gives the 
following summary of railway construction in Texas. 
Most of these enterprises have already been men- 
tioned in our railway columns: ‘Texas is rapidly com- 
ing to the front as a railway-building state. At pres- 
ent, new lines are being planned or built in nearly 
every part of Texas where transportation facilities 
are needed. Although a number of roads have been 
completed within the past year, the ones on per 
and partly constructed are still numerous, and the 
demand for railway material from. southwest corner 
of the country bids fair to be heavy for a year or 
more at least. One of the most important of the 
schemes is the building of a line from Waco, near 
the center of the state, through the eastern pine 
lands to Cheneyville, where connections would be 
made with the Texas Pacific and Southern Pacific 
systems. From that point it is planned to continue to 
New Orleans. The proposed road to Cheneyville would 
be about 150 miles in length. Waco capitalists are 
pushing the matter, and have held several meetings, 
at the last of which a committee was appointed to 
have preliminary surveys made. A line about to be 
constructed is the Fort Worth & Albuquerque, from 
Fort Worth to Albuquerque, N. M., a distance of 110 
miles; 13 miles of it have been graded already. It 
will pass through a country which is said to be rich 
in coal and other minerals, and will open up a large 
agricultural section, and tap the Atchison, Topeka & 
Santa Fe system at its Albuquerque terminus. An- 
other move in railway extension is the action of the 
directors of the Texas & New Orleans branch of the 
Southern Pacific, who favor issuing $4,195,000 in bonds, 

art of which is to be used in extending the line to 
Marshall, Tex., by way of Tyler, Henderson, Nacog- 
doches and San Augustine. The businessmen of Hous- 
ton are reported as heartily in favor of the idea. The 
railway extends at present from Houston to the Sabine 
River, a distance of 192 miles. The Marshall ex- 
tension would be about 45 miles in length. 

“A recent survey has been completed for a line to be 
built between Gainesville, Tex., and the coal mines, 
about 75 miles distant. Such a road would pass 
through Dexter, Tishimingo and Coal Gate, and pene- 
trate an excellent farming country. The idea of the 
projectors is to have the road merged with the Hunt- 
ington or Santa Fe system. Bonds will be issued for 
building the road at the rate of $20,000 per mile.’ 


Projects and Surveys. 


LAUREL VALLEY & ROSSEAU STATION.—This 
company has been chartered in Louisiana to build a 
railway, commencing on the public road in front of 
the Laurel Valley plantation, about three miles below 
Thibodaux, on the east side of Bayou Lafourche, pass- 
ing by the sugar refinery on the said plantation, thence 
down and parallel to the said bayou to Rosseau, on the 
Southern Pacific R. R., about seven miles below the 
town of Thibodaux. The capital stock of the com- 
any is fixed at $15,000. Wilson Lepine, Frank Bar- 
er, and Alexander Theriot, with Mr. Lepine Gen. 
Man., and Mr, Barker Secy. and Treas. 


Roeky Mt. and Pacific.—Existing Roads. 


SOUTHERN PACIFIC.—It is rumored that this com- 
pany will build a line from Yuma, Ariz., tv San Diego, 
Cal. 


CALIFORNIA & NEVADA.—The new management 
states that this railway will be changed to a standard 
gage at once. 


Projects and Surveys. 


INDEPENDENCE & SALEM.—This company has 
been incorporated at Salem, Ore. The incorporators 
are J. A. Veness, J. M. Vanduyn, R. D. Cooper, J. M. 
Stark and Philip Metschan. Ten miles of road will be 
built this year, starting from Independence, and reach- 
ing the Salem bridge, in Polk county. It will be a 
standard-gage line, with 50-lbs. rails. 


STILLAGUAMISH VALLEY.—This company has been 
organized to build a railway from the Seattle, Lake 
a & Eastern R. R., at Haller City to the Sauk 

ver. 


WHITE & COLUMBIA RIVER.—Chartered in Wash- 
ington to build a railway from Buckeye, up the White 
and Greenwater rivers, to the Columbia River. In- 
corporators: C. W. Joynt, 8S. H. Hart, E,. Van Alstine. 

SAN DIEGO & PHOENIX.—The preliminary sur- 
veys for this road have just been started from both 
San Diego and Yuma, Cal. Considerable right of way 
has already been secured near San Diego, and the 
right of way through Arizona is also promised. 
pectus issued by the projectors gives some details of 
the company. o charters have been secured—one 
in California and the other in Arizona, both under the 
same name. Four hundred thousand dollars of the 
capital stock of the California Fe ge is reported 
subscribed, and $350,000 of the stock of the Arizona 
company. The California line will extend from San 
Diego through the New River Valley, and the Jacumba 
and Jamul valleys of California, to Yuma, 175 miles. 
and the Arizona section from Yuma through the Salt 
River, Mohawk and Gila valleys to Phoenix, 125 miles. 
PD. C. Reed, of San Diego, is President, and H. G. 
Morrell, Secretary, of both companies. 

KASLO & SLOCAN.—Preparations are being made 
for the immediate construction of the railroad from 
Kaslo, B. ©., on Kootenai Lake, west to the Slocan 
mines. D. J. Munn, of Victoria, and J. Hendry, of 


New Westminster, B. C., the projectors of the line, 
state that they have secured a charter from the 
Dominion government, and are all ready to commence 
work on the line. The eastern terminus will be Kaslo, 


but the western terminus is not definitely deci. I 
line will touch at os eee on Slogan Lake. <.\.,. 
surveys have been e, and the first 2 rae 
the road have been definitely located from |...) 
Bear Lake, at the forks of Carpenter «). 


entire line will be about 30 miles long. \\ 
commence on the east 30 miles immediately. 
Foreign. 

TEHUANTEPEC.—The government appropri, 
eeeeee for the construction of the ‘Vel, a 
thmus R. R., will be expended May 15, . | 
work on the line will then be suspended unti| ; -; 
— gy is made. It is estimated that x|.\« 
will be required to finish the road. About 350 | 
employed on the south end of the road. 
CONTINENTAL.—The concession granted to t),. \, 
tinental Ry. Co. Nov. 9, 1889, for the constr): 
six lines of railway between Matamoras and the :. 
malan frontier, following the Gulf coast, touchic ;),. 
peat of Tuxpan and crossing the Tehuante;.. (. 
as been declared forfeited. One-half of the ».., 
put up by the company as guaranty deposit wil! re 
turned to it. The other half will remain to the jj. 
of the public treasury. 


ELECTRIC RAILWAYS. 
ORANGE, MASS.—A franchise has been granted te 
the Athol & Orange Electric St. Ry. Co. for a lin. }, 
tween the places named. 


BROOKLYN, N. Y.—The Brooklyn City R. b «., 
has made application to the town board of New; 
for permission to lay tracks along Thompson Ay... 
old shell road, the trotting course lane, Jamaic, 
to Hoffman boulevard, Calvary Cemetery road and 
other streets from Jamaica road to the tine dividing 
the towns of Newtown and Jamaica, about 20 1.2 
of additional track. The application, if allowed, wi); 
result in increased accommodations for the reside);. 
of Newtown, Flushing, Corona, Richmond Hil) a) 
Woodhaven. 

MECHANICVILLE, N. Y.—The stockholders of the 
Stillwater & Mechanicville St. Ry. Co. have voted tw 
change the motive wer from horse to electric, and 
to increase the capital stock from $40,000 to Su0.1K»), 
the change to be made at once. 

CAMDEN, N. J.—The Camden, Gloucester & Wow 
bury Electric R. R. Co. has been incorporated to build 
an electric road between the places named. The power 
plant will be located at Gloucester, and the 
minal points will be the race track and Thompsou's 
new i between this city and Philadelphia; $600.14): 
Wm. J. Thompson, Henry M. Harley, Abraham Town 
send, of Gloucester.—A company has been incorporate! 
by Henlings sapeeces. Chester; Howard Parry, (in 
naminson; S. E. Stokes, Philadelphia, and others. to 
build five lines of electric roads from their city; $3.00) 
000. The routes are as follows: Camden through Pavonia 
Palmyra, Riverton, Riverside, Delanco, Beverly. Eig: 
water Park and Burlington, to Florence; Camden vii 
the Westfield turnpike to Burlington; Camden to Me: 
chantville, Moorestown and Stanwick; Camden to (o! 
linsville, Haddonfield and Berlin; Camden to Mount 
Ephriam, encircling Camden. 

SEA ISLE CITY, N. J.—J. J. Burleigh has been e1 
gaged to report upon the advisability of building an 
electric road along the ocean front, from Corson's 10 
Townsend's Inlet. 

BELLEFONTE, PA.—The Spangler & Hastings Ele 
tric Ry. Co. has been incorporated to operate a lin 
between Spangler, Barnesboro and Hastings; $42,(x»): 
Pres., J. L. Spangler. 

LANCASTER, PA.—It is reported that all the elec 
trict lines in this county have passed into the contro! 
of a company represented by John J. Patterson. One 
result of this change of ownership will be the push 
ing to speedy completion of all the electric roads i: 
contemplation in the county, making this city the cen 
ter of the system.—Senator Patterson, the head of 
the purchasing syndicate which is building the Harris 
burg & Philadelphia Electric Ry., reports that the 
right of way to within a distance of four miles of 
Philadelphia has been secured, and that the right fo: 
entrance into Philadelphia will soon be satisfactorily 
arranged. Work will begin about June 1. 

WILKES BARRE, PA.—The Wilkes Barre & Fast 
Side Ry. Co. has been incorporated; $50,000; Pres.. 
John Graham. The company proposes to build a five 
mile electric railway to Pittston. 

BLEVATED RAILWAYS. 

BALTIMORE, MD.,—The Lake Roland Elevated Ky 
Co. has been granted permission to construct a double 
track line in Baltimore county, from the city line along 
Roland Ave. to Lake Ave. 

HORSE AND MOTOR RAILWAYS. 

ALLENTOWN, PA.—The Bethlehem & Catasauqua Kk. 
R. Co. has been incorporated to operate a street rai! 
way between the places named; $60,000; Pres., Alber! 
L. Johnson, Cleveland, O. 

SHARPSBURG, PA.—The East End & Sharpsburs 
Ry. Co. has been meerpoceee to operate a street rail 
yx between East End and Pittsburg: $300,000; Pres.. 
J. R. Davis, New York. 

HOOPESTON, ILL.—The Hoopeston Ry. Co. has been 
eeeens to construct and operate a street_railway: 
$40,000; J. P. Dyer, Dale Wallace, J. S. McFerren. 

BRIDGES, TUNNELS AND CANALS. 

UPPER MARLBORO, MASS.—The Agricultural Fair 
Association has decided to construct an iron bridge at 
this place. 

MACON, GA.—The County Commissioners are con 
sidering the construction of an iron bridge across thi 
Ocmulgee River. Estimated cost, $35,000. 

GRAFTON, N. DAK.—Bids will be received until May 
23 for an iron bridge. F. Worthing, Town Clerk. 

JOPLIN, MO.-—Bids are asked for the construction 
of a bridge. Address City Engineer. 


HIGHW ayxS8. 


NEW JERSEY.—The board of freeholders of Camden 
county has appropriated $85,000 for telford roads—The 
board of freeholders of Gloucester county has made ap- 
propriations a. to $60,000, of which $10,000 will 
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be used for bi . Edward G. Miller, Green- 
wich, is director of the Ss 
WATER-WORKS. 


BANGOR, ME.—M. M. Tida, ‘ngr., Boston, has 
recommended a new supply n, including 12,800 ft. 
of 20-in. pipe. 3,780 ft. of 8-in., 42,270 of 6-in. 
pipe, and a 100 x 40-ft. tank; estimated cost, $138,891. 
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Cc MASS.—The water board will receive 
ey 27 for the construction of the new 
“tem. EB. C. & E. E. Davis, Engrs., Northampton. 


; y —The committee on water sup- 
NANTUCEEE yo of new construction, esti- 
red to cost $50,000. Ernest W. Bowditch, Engr., 
joston. 

i BROOKFIELD, MASS.—The town has been 
a to increase the water loan $50,000, and the 
-ommissioners will borrow that = a 

s ARTFORD. CONN.—The 8 artfor 
Bm issue $100,000 of additional bonds, mak- 
ng $180,000 in all. The plant will soon be extended 
to the Meadow district. A. P. Moore, Supt. 

BINGHAMTON, N. Y.—It is reported that four 
niles of mains will be laid this eerie elie 

'NKIRK, N. Y.—The water commissioners Ul re- 

Pay - until June 7 for furnishing and laying 9,200 
fr.. D2Z tons, of 24in. cast iron pipe: also for intake 
‘rib, well, ete. J. D. Cook, Consult. Engr., Toledo. 

JAMESTOWN, N. Y.—The Jamestown Water Supply 
“o. will soon extend its mains to Falconer. i 

Ow HE, N. Y¥.—W. B. Rider, Engr., South Nor- 
Soe has prepared plans for works estimated 
to cost about $65,000. It is thought that an election 
will soon be held to vote on the question of con- 
penne Itt rted that the Morris Water 

simp? , N. Y.—It is re a e Morris 
Pegg incorporat and will put in works, to 
be ready for use in November. 

NEW YORK, N. Y.—All bids received for furnishing 
engines, pumps, ete., for the high service pumping 
station at 181st St. and Amsterdam Ave. have n re- 
jected, and new specifications are being as — 
" SOUTHAMPTON, N. Y.—It is reported that a loca 
aaa has been organized, and that works will be 
constructed at once; capital stock, $75,000. 

SOUTH ATRIM, N. —_ tanpagese Reve marae 

missioners to n works, to © 

= $21,000". D. H. Goodell, Morris Christie and Henry 
Simonds were chosen as commissioners. : ‘a 

NGE. N. J.—The superintendent has been - 
ana to advertise for bids for the trenching and 
peer og A plant is to be put in by 

FIELD. PA.—A plant is to be put in 

Ra & Watres, Scranton, to be completed by 
Aug. 15. 

AUSTIN, PA.—The Crystal Springs Water Co. has 
been incorporated to supply this place with water; $1,- 
000; Treas., John L. Compton. 

MOUNT CARMEL, PA.—The Mount Carmel Water 
Co. will construct a new reservoir on Locust Mountain, 
about two miles distant. Surveys will be made by Engr. 
Cochran, Pottsville. ‘s “ ma ok 

N PORT, PA.—The Ne rt Home Water Co. has 
one cmpeatell by E. It. Leffler. Millersburg, to 
supply this town with water; capital stock, $1,000. 

PHILADELPHIA, PA.—The board of directors of 
city trusts has appropriated $9,000 for a filter plant 
at Girard College.—The contract for the new boiler 
and engine house for the pumping station at Lardner’s 
Point has been awarded to Thos. Gamon. at $75,500. 
Benner & Opdyke bid $97,800, and H. ©. Nichols, $77,- 
450, 


PINE GROVE, PA.—Bids for constructing works are 
asked, as stated in our advertising columns. 

SEWICKLEY. PA.—The Apollo Spring Water Co. 
has been incorporated; capital stock, $2,750; Treas., 
W. W. Scott. orks were built by the borough in 
1871. 

TOWER CITY, PA.—The Tower City Water Co. has 
been incorporated; $1,000; Treas., E. H. Leffler, Mil- 
lersburg. 

WAYMART, PA.—The Waymart Water Co. has been 
incorporated by A. L. Patterson, Carbondale; capital 
stock, $5,000, 

LYNCHBURG, VA.—The committee on water has 
been directed to investigate the feasibility of a water 
supply by gravitation; appropriation, $500. 

FORT GAINES, GA.—The city council is as to 
extend and improve the works, including the construc- 
tion of a reservoir. 

COLUMBUS, 0O.—The board of public works will re- 
ceive bids for eight new boilers for the West Side 
pumping station. 

HILLSBORO, O.—Bids are asked, in our advertising 
columns, for the construction of works. 

MORGANFIELD, KY.—The city council is considering 
plans for works. 

HAUGHVILLE, IND.—The village clerk has been 
instructed to ascertain from the Indianapolis Water Co. 
upon what terms the town could secure works. 

ROCHESTER, IND.—The Fulton County Water Co. 
has been in rated; $20,000; Daniel A. Green, H. A. 
Barnhart, L. C. Curtis. 

LEBANON, IND.—The citizens have voted by a 
large majority to put in a system. 

MARTINSVILLE, IND.—The contract for the con- 
struction of the peoqeced plant has been awarded to 
T. Hardman, Olney, [l., at $11,150, not including wells 


and mains. The contract for pipe was recently 
awarded at $23.50 per ton, as noted in our issue of 
April 20. 

NORTH IND.—It is ed that 


MANCHESTER, 
the contract for works has been award to Cc. 8. 
Coon & Co., Upper Sandusky, O., and the Muskegon 
Boiler Works, Muskegon, Mich., at $2,200. 

~— —_ ane jenteen Wiiterranean 
Spring ater organ 0 8 
from an artesian well; $10,000; Henry A. ! paere, La: 
man Jenison, John Narrager. 

BELVIDERB, ILL.—It is reported that the ci - 
cil will spend $6,000 new mains. a 
3 eee ie city clerk = Ipettve te wate 

une pumping oupne ‘or the water-works; 
capacity. 5. gallons for 24 hours. Fred. : 
lund, “ soon ve 

GIBSON, ILL.—The question of water -works ix be- 
ing. oie by the citizens. — 

WEAQUA, ILL.—It is reported that sufficient 
a has been secured to insure the construction of 


emlock, A; Jargerson, aod the mayor have Deen ap: 


pointed a committee to investigate the question of 
works. 


KENOSHA. WIS.—The committee appointed to con- 


‘sider the bids for works has recommended that the 


contract be awarded to W. S. Reed & Co,. Chicago. 
The bid calls for an annual rental of $7,800, and $45 
for each hydrant on extensions. 

COGGON, IA.—The question of works is being dis- 
cussed. ° 

GRAND RAPIDS, MINN.—It is reported that $15,000 
will be spent for works. 

LAKE BENTON, MINN.—The citizens have voted in 
favor of works: estimated cost, $3,000. C. F: Loweth. 
Engr... St. Paul. 

SPRING VALLEY, MINN.—It is reported that works 
will be constructed. 

HURON. KAN.—Plans are being prepared for 4 
water supply from an artificial lake about a mile dis 
tant. 

HUNTINGTON, NEB.—It is reported that $10,000 will 
be spent for works. 

BANCROFT, NEB.—Bids are asked until May 27 for 
the construction of works. M. I. Ellis, Vil. Clk. 

oo NEB.-—It is reported that works will be 
put in. 

EASTLAND, TEX.—The Eastland Water Co. has been 
incorporated; $10,000; C. U. Connellee and others. 

GALVESTON, TEX.—The committee has _ recom- 
mended that the bid of J. W. Byrnes & Co., at $785. 
992, be accepted for the construction of the proposed 
plant. This bid did not include pumps, boilers and 
pumping-house. Holly vertical pumps, to cost $66.000, 
were selected. Bids wil be asked for the construction 
of a pumping station. 

GRAND JUNCTION, COLO.—The city council is con- 
sidering a proposition to issue bonds for $100,000 to 
secure a water supply from the mountain lakes near 
the city. Works were built here in 1889 under a fran- 
chise. but the supply is inadequate and there is a de- 
sire for a municipal plant. 

TELLURIDE, COLO.—Plans for a new reservoir have 
been adopted and sent to the state engineer for ap- 
proval. It is hoped to commence the construction soon. 

ASPEN, COLO.—A 20-year franchise has been granted 
to the People’s Water Co. The supply will be from 
Difficult Creek. about 20 miles distant. The Castle 
Creek Water Co. built works here in 1886. Geo. S. 
Newman is interested in the new company. 

PUEBLO, COLO.--The Pueblo Water-Works Co. has 
been incorporated by Robt. Gibson, C. E. Gast and 
others. of this city, and Chas. P. Allen. Ch. Ener., 
Citizens’ Water Co., Denver: capital stock. $1.500.000. 
It is proposed to buv the two systems supnliving the 
two sides of the town. and spend abont $500.000 in 
improving and enlarging them. The supnlv will he 
from the Arkansas River, about 20 miles distant, and 
a 20000.000-gollon reservoir will be constructed at a 
place three miles from the city, and having an eleva- 
tion of 270 ft. The works are to be in operation be- 
fore September. 1894. 

PASCO, WASH.—The city council has granted a 
franchise to H. M. McCartney, Salt Lake City. 

NEEDLES. CAL.—It is reported that works will 
soon be constructed. 

SANTA ROSA, CAL.—The proposition to issue bonds 
for works to be owned by the city hes been carried. It 
is pronosed to put in Wagner steam filter wells. 

KAYSVILLE. UTAH.—Works are being discussed. 


MONROE, UTAH.—The town council is considering 
the question of works. It is reported that sentiment 
is much in favor of construction. 

YARMOUTH, N. S.—The town has been authorized 
to purchase the works, and to issue bonds for $300.000. 
The conneil has voted to receive bids for $265,000 of 
bonds, $240,000 of which are for purchasing the works. 


TRRIGATION: 


CALIFORNIA.—It is reported that work will soon be 
commenced on the Lodi irrigation project, and that 
bonds will be sold to complete the work. L. W. Buck, 
Solano: Col. F. S. Chadbourne. San Francisco: B. F. 
Lanford and John R. Bothwell are among the newly 
elected directors of the Mokelumne Irrigation Co. 


SEWERS. 

BETHLEHEM, N. H.—Plans have been prepared by 
FE. C. Jordan. Portland, Me., for about four miles of 
8 and 6-in. pine sewers, average cut 4 to 6 ft. The 
work will be done by day labor and contract. 

RUTLAND, VT.—The city engineer is preparing plans 
for a sewerage system. 

CHELSEA, MASS.--Orders have been adopted for 
4,500 lin. ft. of sewers. 

EASTHAMPTON, MASS.—It is reported that bids 
will soon be asked for 8,000 ft. of 8-in. and 1,200 ft. of 
10-in. pipe. 

NEW BEDFORD. MASS.—J. C. Brock. mayor. in- 
forms us that the city will soon contract for two short 
sewers, about 2.000 ft., as an experiment. 

WEST NEWTON, MASS.—The contract for sections 
6 and 8 of the sewer system have been awarded to 
Frank L. Allen, Worcester, at $30,617 and $8.740, re- 
spectively. 

NEW LONDON, CONN.—The sewer board will soon 


advertise for bids for about 6,000 lin. ft. of 12 to 10- 
in. sewers. 


BUFFALO, N. Y.—The department of public works 
will receive bids until May 24 for a 51 to 18-in. tile 
sewer in Military road. 

FISHKILL LANDING, N. Y.—Bids* are asked until 
June 15 for about 10.000 ft. of 12-in. sewer from the 
Matteawan State Hospital to the Hudson River. H. E. 
Allison, Med. Supt. 

FLUSHING, N. Y.—The contract for a sewer in 
Myrtle Ave. has been awarded to F. EB. Felee, at 
= The other bids were as follows: Borden & 
Smith. Long Island City, $34,385; Newton & Conover, 
New York. $38,470: Tuohy & Co., Flushing, $32,847. 

NEWBURG, N. Y.—The council is considering the 
proposed sewer in West Newburg. Everett Garrison. 
Acting Cy. Engr., informs us that there will be 9.400 
lin. ft. of 5-ft. brick sewer and 2.600 lin. ft. of 24in. 
pipe sewer: estimated cost, $136.000. 


NEW ROCHELLE, N. Y.—Bids are asked in our 
advertising columns for two sections of the sewer 


OLEAN, N. Y¥.—The city clerk will receive bids until 
May 26 for a pipe sewer In State St. 

ROCHESTER, N. Y.—The Est Side trunk sewer 
commission will receive bids until May 24 for Univers 
ity Ave. overflow outiet. 

BUTLER, PA.—C. F. L. MeQuiston, Engr., is pre 
paring plans for extensions for the southwestern dis 
triet of the city. 

DU BOIS, PA.—The city council has engaged C. F 
L. MeQuiston, Butler. to make surveys for a sewerage 
system, work on a port of which will be commenced as 
soon as plans of system are completed 

OTL CITY. PA.—The city controller will receive bids 
until May 22 for three pipe sewers 

ROANOKE, VA.—Bids are asked until May 25 for 
several sewers. J. D. Kirk, Chn. Bd. Pub. Wks 

NEWPORT, KY.—Bids are asked until June 1° fer 
sewers In five streets. B. R. Morton, Cy. Engr 

SPRINGFIELD, 0.—The question of sewage disposal 
is being discussed by the board of trade. Two plans 
have been proposed. 

INDIANAPOLIS, IND.—The board of public works 
will receive bids until May 26 for a main and local 
sewer. 

TERRE HAUTE. IND.—The city engineer has been 
directed to prepare plans and specifications for a 
belt sewer to drain the northeast, east and southenst 
portions of the citv: estimated cost. $200,000 to $250.000 

TSHPEMING, MICH.—RBids are asked tn our adver 
tising columns for about 16,500 lin. ft. of pipe and 
brick sewer. 

MAROUETTE. MICH.—The city recorder has been 
directed to advertise for bids for sewers in two dis 
tricts, 

NEGATNEF. MICH —Rids will be received untii 
Tune 15% for about 4.5 miles of & and 10-in 
¢. R. Wightman, Cv. Ener. 

CHAMPAIGN, ILUL.—The oanestion for a sewerage 
evetem for this town end Trhena is heine discense<ed 
The “Gavotte” urges that a system must be provided 
withont delay. 

JANESVILV.E. WIS —Mans have been nrenared for 
2 system, and 9 committee of ten. tInclud'ne C. 8S 
Teckmen ond John Watson, appointed to investigate 
the senhtect 

WATERTOWN, WIS. Tr t< reported that a sewerage 
system will soon he adopted. 

DFS MOINES TA.—A reeolntion hes heen sdonted to 
constrict a sewer in Bird's Run, 3.400 ft. in length 
estimated enat. £92 000, 

FREMONT. WASH.—The city conneil he« decided to 
anhmit to « vote of the neonle a proposition to issue 
honds for S250 00 for sewers. 

TACOMA, WASTT At tha elaction Mae 9 the pro 
position to feene hends for S708 WO, referred to itn 
eur feaene af Anril 290) wae carried 

SACRAMENTO. CAT,.—J_ C. Plerson and J. C. Rovd 
Cy. Frer., are mombhore of a committee 
Inveatieete the «enestion of a 
eral Wans hare heen prono-ed, 

SAT LAKE CITY, TTAW The eonteraet for the 
erovity sewer hag heen ewordod to Hovlehon, Grif 
fith Morrie. Hohenn & Wilkorean at £97 297 for a 


betel and eonerets sewer. The itemized prices were 
published Iest week. 


sewers 


ameointed to 
sewerage system. Sev 


STREETS 
BRADFORD. MASS. Te contract far norineg Main 
St. hes heen awarded to Thos. Lahey. at £20.200 
NEW VORK. N. V.—The commteetoners of public 


works wil] recotve ‘pac until Mew 99 for five 


contracts 
for navine with eanhelt. 


granite ed m-cedam.—The 
denertment of narks wt'l receive bids until May 24 for 
excevatine sephalt naving, ete 2 

SVRACTSH N. Y.--For nevine OQnondee St. from 
7aline ta Mu'horre St. with Trinided Leke nenhalt 
the Warren-Scharf Acnhalt Pavine (ns hid &25.044 
and the Svreensea Tmnrovement Co, &2° 917. 

BRAT.TIMORE. MD.—ITt has heen doetded to advertise 
for bids for pavine one etreet with Relgian block<: es 
timated cost, $60,000. This will be done as an experi 
ment, 

NEWPORT. KY.—Rids wll he recetved until Tune 1 
far naving fovr atreete w'th brick: also for macadam 
izine, R PR. Morton. Cy. Foer. 

RELTLEVUE. 0.—The villere clerk will receive bids 
wntil May 21 for nayine ATR eg. wis with brtek: o« 
timated enst. $11,500. Smith & Lavlin. Engrs... Norwalk 

CLEVELAND 0.—The contract far 
Prosvect St. with asphalt. with a Wewear eneranty 
hes heen awarded to the Warren-Scharf Asphalt Pav 
ing Co... at $108 a0, 

DAYTON, O.—The city comntroler will receive bids 
mntil Inne % for naving “hont 99.09% ex vas, with 
first cleee Medina «tone Woecks, Hayden blocks, Hall 
wand Nocks. asnhalt or brick. 

RIVERSME. 0 —Ride are asked until Mev 2 for the 
imnrevement of Maxwell Ave. Chas. A. Erving. Engr 

TIFFIN. 0.—Bids for navine Perry St. with brick 
ranged as follows: Herzor & Morcher. £45.414 to S57 
292: MeClond & Geigte 845.011 to &°4 287: Cuthbert & 
Stewert, $44.440 to S52.548: Tohn Fo Kine, $44,468 to 
$54 040: Lonts Schonder. $44.827 to &54.710. 

BRA7IL, IND.—The city clerk will receive bids until 
June 20 for three contrects for fingging. ete. 

RICHMOND. IND.—Bids sre asked until May 26 for 
ravine Main St. with brick. C. G. Swain, Clk. Bd 
Pub. Impts. 

GRAND RAPIDS. MICH—Contract« for paving have 
been awarded to Tas. McDermott. at £31,009: A. Prance. 
two confracts, $123.149: Fred Van der Plow. &5 687. 
Estimetes hove hoen submitted for additional work to 
cost ahout $49.000. 

MORMAL., ILL. Bids will be opened June 1 for about 

OM aq. yds. of pavine with brick, 7.000 In. ft. of 
sandstone curbing. and 8000 en. yds. of grading: also 
for 1.90 I'n. ft. of 10 to 12-in. pipe sewers. FE. Manley. 
Chn. St. Com. 

GREEN BAY, WIS.—The council is considering or 
dinances for paving in seven streets. 

KEOKUK., IA.—Bids are asked nntil June 1 for about 
9.20 sa. yds. of brick paving. 4700 lin. ft. of curbing 
and 4.300 cu. yds. of grading. W. H. Jones, Cy. Ener. 


FARGO, N, DAK.—The eitizens are discussing the 
principal streets. ‘es 


paving East 


paving of the 
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MONTREAL, QUE.—The road eommittee bas pre- 
pared a list of the streets to be paved this year. As- 
phalt and granite will be used, and the total estimate 
Is $573,680. Proposed sidewalks will cost $117,452, of 
which the city will pay $0,972. 


ELECTRICAL. 


PHLLADELPHIA, PA.—The board of directors of 
city trusts. has appropriated $75,000 for an clectric 
light plant at Girard College. 

PHILADELPHIA, PA.—The Philadelphia & Rose- 
mont a Co. has been incorporated to operate an 
electric line between the places named; $150,000; l’res., 
Geo. A. Cook. 

FREDERICK, MD.—A franchise for an electric rail- 
way between this city and Middletown, about eight 
miles, bas been asked for by Geo. W. Smith and C. V. 
Ss. Levy. The estimated cost is $225,000, and pre 
liminary surveys are now being made. 


HICKORY, N. C.-—Ic is reported that a plant will be 
put in by M. EK. Thornton, the electricity to be gene- 
rtaed by water power. 

MACON, GA.—F. J. Carlin will build an_ electric 
railway to the lands of the Ocmulgee Land Improve- 
ment ©o., two miles. and it is proposed to extend this 
to Indian Springs, Ga., 35 miles. 


MOBILE. ALA.—The tracks of the Mobile St. R. R. 
Co. are being relaid preparatory to changing to the 
trolley. A site bas been purchased for a new power 
house, car sheds, shops and offices. It is expected to 
have electric cars running by the last of July. 


HILLSPALE, MICH.—lans for a plant for 50 are 
and 1.0.” incandescent lights have been prepared by 
Frank B. Rae, Detroit. The plant is to be owned by 
the clty, and bids for the construction will be opened 
June 4. Geo. A. Janes, Cy. Clerk. 

MARSHFIELD, WIS.—The electrie licht contract has 
been awarded to the Maraficld Water, Electric & lower 
Co. for five years at $1,800 per year for 23 arc lights 
of 2.000 ©. p., each light to burn from early twilight 
until midnight. 

SHEBOYGAN, WIS.—The council has voted to put in 
2% are lights for street lighting. The Wisconsin Chair 
Co. has a plant, and, it is reported, will bid for the 
vontract. 

LEXINGTON. KY.—The court of claims of Fayette 
county has appointed a committee to investigate the 
feasibility of constructing an electric railway from 
this city to at least one of the towns in the Bluegrass 
region. It is pronosed to build the first road to Paris, 
18 miles, or to Versaities, 15 miles. It Is claimed that 
the rond to Paris could be built for $100,000. 


BRIDGEPORT. O.—The Bellaire. Bridgeport & Mar- 
tin’s Ferrv St. Ry. Co. has been Incorporated to oper- 
ate an electric street railway: $250,000, 

KNIGHTSTOWN., IND.—It is reported that a com- 
pany is being oreanized to build an electric road to 
New Castle, via Greensboro or Spiceland. 

INDIANAPOLIS. IND.—The Citizens’ 8t. R. R. Co., 
which onerates all the lines in this city. has in- 
creased its capital stock from $1.090.000 to $5.000.000. 
The equipment of the road is being changed from 
horse power to electricity. 

NEW COMPANITES.—United Electric Tight & Power 
Co,. Bayonne. N, J7.: 850000; M. R. Cook. C. BE. Annet, 
J. H. Van Buskirk.—Hanover Light, Heat & Power 
Co., Hanover. Pa.: $25,000: Treas.. J. W. Mumfer, 
PPehury.—Priceburg Electric Light Co.. Seranton. Pa., 
$10.0: Treas. W. Jermyn.—-S'oss-Stein Electric 


Co.. Chicago, Nli.; $50,000; Sidney Stein, M. Sloss, Louis 
Stetn. 


CONTRACT PRICES. 


SEWERS.—Fort Plein. N, ¥.—We are informed by 
De Witt C. Smith. Engr.. Schenectady. that the con- 
tract for a system of sewers has been awarded to 
Small & Gallo. New York. at $15.895, the other total 
bids being: Michael Sullivan. Little Falls. $19.178; 
MeDonald, Nicholson & Co.. Port Huron, Mich., $19,- 
m2: John Morr ll Mehawk. $21,189; John Marsden, 
Mttea, $21.376; P. AL Harrison & Son, Newark, N. J,, 
$91. 880: OC. TR & FL A. Cadwell, New Britain, Conn., 
S97 000: Jas. MeDonel4, Tittle Falls, 829.765: R. A. 
Strong. Albany, S32.579. The contract prices were as 
follows: °9-in, vitrified pine sewer complete, 11750 Tin. 
ft.. $1.98&™% per lin. ft.: 15-in., 2350 In. ft., BY cts.: 
S-in., 95.200 lin. ft., 82 cts.: 6-in. 23100 Tin, ft., 22% 
cts.: 20-in, east fron pine sewer 800 lin, ft.. $4: &-in. 
east fron. 890 lin, ft.. 85 ets.: 50 manholes, $30 each; 
40 Iamn holes. $6 each: 17 flush tanks, $45 each. 


Herkimer, N. Y¥.—F. K. Baxter. Ch. Engr.. informs 
us that the contract for a senorate svstem of sewers 
hee heen awerded to Reckwith & Quackenbush. at 
824814 the itemized prtees being as fol'ows: 20-in. 
nine, $110 ner lin, ft.: 18-'n., &5 ets.: 15-in.. 70 cts.; 
19.1n.. GO ets.: 10-1n,. AS ets.: &-in., 50 cts.: branches, 
MO ets, each: eveavetion and emhankment. 60 ets. per 
en. vd: menhbates, $% each: flush tanks. S28. $40 and 
$52 each for single. done and triple tanks. resnective- 
Iv: irepection holes, S250 each: slope wall, &2 ner 
so, vA. John H. Nelson bid 899.584: G. G. Harter. 
$41.129. and M. Sullivan, $42 252. 


New Tondon, Conn.—We are informed thet bids were 
onened May 12 end a contract awarded at the following 
prices: 1%in. sewer. 7 ft. ent. at &t ets, per lin. ft.: 10- 
in. SS ft. ent. at 9 ets.: 10-n., 68 to 11.5 ft. ent. at 
7 efs.: Sin. 6 and 62 ft. cut. at 58 ets.: manholes, 
S° 85 per vert, ft: rack eveervation, $4.50 per cu. yd: 
totel. nat tnelndinge rock, $6 0. 

LETAD,—Sat Toke City. Ttah.—The following bids 
were recefyed for WO tone of ple lead: Tah & Montana 
Machinery Ca., $89 per ton: David James, $87: Rogen 
Teed Co,, $86: G. M. Scott & Co., $86. 

PIPE.—Peahody, Mass.—The contract for about 3.000 
ft. of weter pipe hes heen ewerded to Davis & Farn- 
ham. WeItham, at $26.84 and $28.14 per gross ton for 
& and 4-in, nine. respectively. 

South Rend. Tnd.—The water board has awarded a 
contract for 800 or more tons of pine to the Lake 
Shore Fonndry, Ceveland, at $24.50 per ton. 

PIPELAYING.—Peabodv, Mass.—The contract for 
laving about 3000 ft. of 6 and 4-In. water pine has 
heen awarded to D. B. Lord, at 89 and 35 ets. per lin. 
ft.. resnectively. 

BRICK.—Holyoke, Mass.—The contract for building 
a sewer from Frent St. to the Springfield road has 
been awarded to Reker, Cavanaugh. & Co.. at $12.95 per 
M. brick. Lynch Rros. bid $14 and Callahan & Ourr- 
nane, Springfield, $17 per M. 


ENGINEERING NEWs. 


BRICK - PAVLNG.—Nashvilié, Tenn.—The following 
bids were received for paving Spruce St. with brick: 
J. B. Diver & Co., $1.52 per sq. yd.; Nashville Chemi- 
cal Co,, $1.384; Southern Construction Co., Chatta- 
nooga, Tenn., $1.60; W. G. Bush & Co., Nashville, 1.25: 
Virginia Paving & Construction Co., $1.65; John Brod- 
erick, Nashville, $1.35. 

BRICK AND GRANITE PAVING.—Om Neb.— 
Contracts have been awarded as follows: J. E. Riley. 
paving with vitrified brick, $1.02, or $2.12 = os, ya. 

yor 





for 5-yr. or 10-yr. guarantee, respectively; Talis 
ranite, $2.35 to $2.65; Colorado sandstone, $2.25 and 

2.35; Colorado or Berea sandstone curbing, 61 cts. per 
lin. ft.; Hugh Murphy, paving with Colorado sandstone, 
$1.90 one sq. yd.; Colorado sandstone curbing, 60 cts. 
per lin. ft. 

TERMINAL STATION.—Brooklyn, N. Y.—The total 
bids. received for the New York terminal station of 
the Brooklyn Bridge and a notice of the awardin 
of the contract to Levering & Garrigues, were note 
in cur issue of last week. The contract prices were 
as follows: 





Riveted girders, steel......... 582,300 lbs. at $0.031 
Latticed girders, “ .......... 171,100 ** 
ltoof tru-ses, Oe heap ake 371.600 “ 038 
Outer stairway stringers. steel. 28,200 ** 3 

« olumns and struts, steel .. 161,500 “ N45 
Roled beams and channels, 

ait cnn kn Sacer eanden -. 431,000 * 029 
iy a. Pe 246.00 ** 039 
Anzle braces, plates, etc , steel.150,000 -** 04 
Arch ties and wind-brace rods, 

WFOUMRE FPOR.. 2005 6250 0hs 05s 43.000 ** 04 
Wind-brace struts, wt. iron ... 30,000 “ 05 
Gutters, moldings, risers, etc., 

TEE Soca vccsicvee watten sone 464,000 “ 075 
Leaders, copper.......... skeen 1,900 lin. ft. 50 
Gutters along ventilator roof, 

IE hss iat 56 caved vecuccaras — 1.00 
Slat ventilators, copper...... 5,800 sq. ft. 0 
Cormees and architectural 

WHEE, BHU WOR... os Kisewes 4,070 “ 30 
PIR ianscpesd>  asve beees — 5 
Stairway railings. iron......... +00 lin. ft, 3.00. 
Division railing-, iion ..... eS 3.00 
Snow guards, wom — ........ vo eR ee -60 
Window guatdr, irvao ub de%e 1,600 sq. ft. .30 
Sales window railings, brass. . 30 lin “ 5.10 
Walls, brick.......:..... seeese. 1,600 8q. “ 110 

ae Oe A awl wens a8 <eacexas aa =< 29 
Floor arches, 8-in. thick, brick. 41.000 “ “* 42 

be = 4n, “* ra 10,00 “ .25 
Sills and platforms, granite.... we 3.50 
Bed over flocrarches. concrete, 51,000 ** * G75 
Bed over first floor and ramp-, 

concrete eu vi . 41,000. * 985 
Bed for sidewalk, concrete. 0 ** . 30 
Floor surfaces, concrete........ 95,000 ** * 084 
aoe! eer eee ts 75 
Se eee ae tent 15 
Roo!, slate, incl. felt cov. and 

copp rflashings ......... nce oS 17 
Wainscoting, incl. furring, 

TROGURID, PUNO. o:2 5-0 nce ss. ss 00 20,000 ** ** 12 
Partition, and inclosures, incl. 

frames, Georgia pine ........ 1,600 “ “ 2) 
Flooring. incl. nailing strips, 

Georgia pine .........-- vive Beets S a) 
Sheathing, incl. purlin strips, 

Georgia pine .. ...... aoc eee .075 
Stairway landings and treads, 

DENN. Sh cbeaccs aise GO .30 
Handrails, melded, ash....... 75" lin, ** 15 
Handrails, cylindrical, a-b..... 850 “* * 40 
Ext. dv uble sw'ng-doors, incl. 

framesandtrim — .......... 840 eq. * 1.00 
Water closet doors, inc!. frames 

and trim....... aaa ace ea te _— SS 45 
Single iaterior doors, incl. 

frames and trim.........-. : Se .75 
Ext. swing-sashes, glazed, incl. 

frames and trim............ . 5,000 “* ** 70 
Ext. stationary sash, _ incl. 

frames and trim.............. © 45 
Int. hung sashes, Incl. frames 

OE SOON chic tous conebace cca ae SF 
Int. sliding and stat'y sashes, 

incl. frames and trim......... — 6) 
Hexagonal ticket booth........ 1 400.00 
Square ticket booths .......... 2 250.00 
Kectangular ticket booth ..... 1 300.0) 
Water closets, complete....... 4 95.00 
Urinals, incl. marble or silat 

stalle, complete. .............. 7 5.00 
Wash basins, comple'e......... 4 65.00 
Slop-sinks complete...... . 2 75 00 
Drain and sewer pipes, 8-in. 

ORE TION. «. paiente heads «44s - 1.500 lin, ft. 1.50 
Leader pipes, 5-in., castiron... 400 “© “* 1.00 
Water pipe, 2-in. wt. iron..... 300 .* * -60 
I ia vse ws0.sus uses wh 3 450.00 
Steam heating pipes and radi- 

BI 6 has ces den kkk os ee 1,200.00 
Trenctes for drain, water and 

SU MING sa. os 65d ksh t eaee 300 lin. ft. .30 
Roof lights, incl. metal sash 

ORE TPAMIOD..... 50s ndesisecancs 24,100 sq. ‘* 44 
Floor lights, incl. metal sash 

GRE GHOOD i. o 0 is Vode See nteeds ane: * 1.75 


Paints and painting, one coat..295,000 “* “* 


Taking down present station .. 10,590.60 
Girders fitt to connecting 

as vasseeccs Jeeseses 33 15.00 
Arch angles riveted to girders. 4 12 00 
Cirders lengthened... ........ ‘ 6 10.00 
G.rders sphced, with new cent. 

OUG8.. 1. OURROE . -cccve ss .004a0t 12 30.00 
Columns of. 12-in. channels 

Eio.5 pcb kbensbsindationeces 28 10.00 
Columns of Yin. channels 

SS IE ALARA i 47 10.90 
Int. mgin roof trusses cut and 

suliced, with new sact........ 12 40 00 
Wind brace rods lengthened or 

shortened..... OE REET oe 1.00 
Erection of old wt. iron and 

AG a 55s ancaneeiaseaan 730,000 Ibs. -004 
Erection of old cast iion parts.30),003 “* O15 
Erection of old windows and 

frames.......... ns 8 0 ange, Ogee ate 08 
Erection ot old partitions, 

wainscoting and cornices.... 2,009 ‘ “* 12 

MISCELLANEOUS. 

DAM.—Albany, N. Y.—The governor has signed the 

bill appropriating $90,000 for repairing the state dam 






May 1~, 14 3. 


across the Mohawk Kiver at Cohoes. The w, 
ve done by contract under the direction of the ~ 
neer. . 


DREDGING.—Galveston, Tex.—The Texas (, 
provement Co. will receive bids until May 30 ¢., , 
ing about 1,000,000 cu. yds. in Galveston Buy. . 


Brooklyn, N. Y.—The commissioner of cit, o 
will receive bids until May 22 for dredging at':) -.. 
of Main St. 


STONE.—Cincinonati, O.—The_ following bi. 
been received by Maj. D. W. Lockwood. U. s 
neer Office, for 2,652 cu. yds. of stone for re), 3 
ike lock near Green River. Ky.: Eigenmann « 
lerbach. Evansville, Ind., $25,068; P. H. Sween: 
fersonville, Ind., $26,845. 


DRAINAGE.—New Haven, Conn.—The park ©, 
sion has directed that plans be prepared at on 
the drainage of Beaver Ponds. 


JAIL.—Hartwell, Ga.—The ordinary of Hart « 
will reeeive bids until May 27 for a county jail. 


NATURAL GAS.—Butler. Pa.—We are informe 
the Independent Natural Gas Co. has secured in 
ant territory and will extend its lines throughoy: 
city, thus giving the citizens four competing lines 

STREET CLEANING.—Brooklyn, N. Y.—The 
tract for cleaning streets and removing ashes has | 
awarded to Robert Furey. the lowest bidder. a: 
per mile for cleaning 15.009 miles of streets aniun 
for three years. and $190.000 for removing ashes :.; 
each of the first two vears and $215.000 for the t)) 94 
year. The bids received for the work were publis).| 
in our issue of March 23. : 

IMPROVEMENT BONDS.—Detroit, Mich.—The oi), 
controller will receive bids until May 29 for $100 60) 
each of boulevard and park improvement bonds. 


INDUSTRIAL NOTES. 


LOCOMOTIVES.—The Cooke Locomotive & Machin: 
Co., Paterson, N. J., has an order of 14 ten-wheo! 
passenger engines for the Southern Pacific: evlind.;s 
19 x 24 ins.: driving wheels, 5 ft. 8 ins. diameter 
weight, 132,000 Ibs., with 100,000 Ibs. on the: driviny 
wheels. 

The Rhode Island Locomotive Works, Providence, | 
I., have turned out an eight-wheel express engine fo) 
the New York. Providence & Boston. 

The Cincinnati, New Orleans & Texas Pacific will sel) 
some of its old equipment and purchase new. the r. 
— having obtained the necessary order from th: 
court. 

The Cleveland, Cincinnati, Chicago & St. Louis has 
received the last of its new engines, making the adi) 
tions to its equipment for the past year 30 freight en 
gines, 20 switching engines and 10 passenger engines 

The Louisville, New Albany & Chicago has rebuif 
three engines at its shops in New Albany, Ind. 

CARS.—The American Car Co., Boise City, Va., bas 
completed the first 15 of an order for 300 freight cars 
for the Chesapeake & Ohio. 

The Missouri Car & Foundry Co., St. Louis, Mo., has 
an order for 1,000 box cars for the Cincinnati, New Or 
leans & Texas Docific. 

The Jones Vestibuled Sleeping Car Co., Denver, Co'o. 
has elected officers for the year: Pres., H. W. Tabor 
Gen. Man., W. E. Finch. 

The Weaver-Getz Car Co. has been organized at Chi 
eago, Til... with a canitel stock of $300,000, and wil) 
erect works at East Chicago. 

RAILWAY FENCING.-—The Page woven wire fence 
has been in experimental use on a number of railways 
for two or three years, and experience with it is said 
to be so satisfactory that it is now being purchased 
in carload lots by a number of important railways, in 
cluding the Vandalia, West Shore, Michigan Central. 
and Lake Erie & Detroit River. The last named, a 
Canadian road, has nearly 100 miles in use. Several 
roads now under construction are also said to be pur 
chasing this fence for use along the entire line. 
The advantages of the fence are its durability and 
the excellent manner in which it turns stock without 
inivring it, as barbed wire frequently does. Small 
stock. like pigs and lambs. cannot get through it, and 
it gives satisfaction to the farmers. The Michigan Cen 
tral has had the fence in use for sbout 3% years. We 
are informed that Mr. Dailey. of Detroit. who is in 
charge of bridge and fence construction on this road. 
reports examining a four mile stretch of Page fence 
put up last fall. and,finding but a single wire broken 
in the whole line, this occurring where a splice had 
been made. 

THE BUCYRUS STEAM SHOVEL & DREDGE CO. 
has removed its works and office from Bueyrus. 0.. to 
South Milwaukee, Wis., and hereafter all communica- 
tions should be addressed to it at that place. The 
new viant was built in 1892. and is very extensive and 
complete. The ground comprises 15 acres, 13 of which 
are occunied by the main works. The two remaining 
acres, which are located on the harbor on the lake 
shore, will he used as a shinvard, and are eonnected 
with the main works bv a belt line railway. The build- 
ings are of steel, brick and vlass. heated by the hot- 
Mast ventilating svstem and lighted by electricity. 
The nower is distributed from a central power-honse 
bv electricity to the various buildings, and two 150 
HP. mvltinolar generators, driven bv a cross eom- 
pound Corliss engine, are emnleved. The machine 
shon and foundry are enuinned with electric traveling 
cranes, with compressed air auxiliary cranes for the 
machine tools, 

THE FDGE MOOR BRIDGE WORKS heve removed 
their Chicago office to the Monadnock Block. Mr. 
Charles J. Morse, M. Am. Soc. C. F., is their repre- 
sentative, , 

THE HOLLY MFG. CO. has changed its offices from 
o Broadway to the Havemeyer Building, New York 
city. 

THR CENTRAT TRON & STERL (O., Brazil, Ind., 
is making an addition to the sonth side of ma‘n bnild- 
ing, 35 «2295 ft. on the est; and another addition of 
8\ x 160 ft. They are also erecting a bolt and nut 
nient opnosite the sonth side of the main building, 55 x 
20 ft. Business for the vear so far has heen enconrag- 
ing. The company_have an exhihit of wonden tiles tn 


the Mennfactures Building. at the World’s Columbian 
Exnasition. 


NEW  COMPANIES.—Antomatic «Efectrie  Retlwa 
Sienal Co.. New York, N. ¥.: $8.00: Charles A. Senter, 


er Ain "Wen, HAN Botha" 
ov an achine le e.; 
$50,000; Pres., Charles A. Roy, Fast Providence, R. ¥. 
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sorick TO SEWER CONTRACTORS. 


Ishpeming, Mich., May 6, 1893. 
=, wer Committee of the Common 


ae it the City of Ishpeming, Michigan. 
wig receive proposals until 12 o’clock noon 
of Wednesday, May 31st, 1893, for building 
districts vumbered 1 and 5 of the Ishpeming 
. -ystem. ° 

— iors may bid upon one or botb 
districts ; the proposal for each district 
must | epelosed in a separate envelope, 


sealed and properly endorsed. 
’ proposal must be on a blank form 


Each 
furnished by the City, and be accompanied 
py a certified check, drawn and made p.y- 


the order of the Treasurer of the 
‘ity of Ishpeming, for the sum of five hun- 
dred iollars ($500); this check (or checks) 
to be forfeited by the successful bidder 
should he refuse to enter into a contract to 
jo the work so awarded within five (5) 
after receiving official notice of the 


able | 


days 

ward. Checks will be returned to unsuc- 
~essful bidders after the contracts are 
signed. 


rhe engineer’s estimate of the amount of 
work for each district, which will be used 
n comparing the proposals, is as follows: 


Kind. Dist. No. 1 Dis. No. 5. 
# inch brick sewer. . 780 Vin. ft. 
24 inch brick sewer, .. 540 lin, ft 950 lin. ft. 


- 135 lin. ft. 350 lin. ft. 
-1500 lin, ft. 1330 lin ft. 
- 2882 lin. ft. 1750 lin. ft. 


18 inch pipe sewer.. 
15 inch pipe sewer.. 
12 inch pipe sewer.. 


10 inch pipe sewer... 844 lin. ft. 555 lin. ft. 
8 inch pipe sewer.. .3305.lin. ft. 1715 lin. ft. 
Flush tanksS........+. 14 6 
Man holes.......ecee 20 24 
Lamp holes.......... 11 10 
Catch basing. ...-..... 60 55 


Cast iron covers, ladder irons, curb boxes 
und flushing siphons will be furnished by 
the City. 

The successful bidder will be required to 
furnish satisfactory bonds insuring the 
proper fulfillment of the conditions of his 
contract. 

Plans can be examined and specifications, 
forms of proposal, contract and bonds ob- 
tained at the office of the Engineer in 
Uharge, City Hall, in said City. 

The committee reserves the right to reject 
any or all bids. 

W. H. JOHNSTON, 
HENRY ROUTHIER, 
AUG. SWANSON, 
Sewer Committee. 
MELVILLE 8. HAWKINS, 


Engineer in Charge. 19-3t 


CITY OF BRIDGEPORT, CONN. 








TO BRIDGE CONTRACTORS. 


Sealed proposals will be received by the 
Board of Public Works of: said’ city, at 
room 10, City Hall, until 8 p. m. of Friday, 
May 26th, 1893, for furnishing all material 
ind labor required in constructing and 
erecting the iron superstructure of new 
bridge across Pequonnock River, on the line 
of East Washington Ave. Plans’ and speci- 
fications may be consulted at office of, and 
all desired information may be obtnined 
from, H. G. Seofield, City Engineer, at 
City Hall. Each proposal to be aceom- 
panied by a certified check for $500, pay- 
able to said Board. as a guarantee that if 
the bid is accepted a contract will be ex- 
ecuted, and its performance properly se- 
cured. The Board reserves the tight to re- 
ect any or all bids. By order-of Board, 

19-8t BERNARD KEATING, Clerk. 
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CAS? IRON PIPE AND SPECIALS FOR WATER AND GAS. 


Also flanged vine and Fittings, Hydrants, Gates, Pi 
tica., Manuf-ciurers of Lead 


Seiling Agents. N. ¥. 
sale Kastern Agents Akron Vitrified Sewer Pi 


Lead, etc. CHAS. MILLAR & SON, 
pe and Plumbers’ Materials. Whole- 


pe. 





Jonn W. Harrison, Pres. and Treas. 


F. B, NicHo.s, 2d Vice-Pres. 


E. H. QUEEN, Sec’y. 


HOWARD=- HARRISON IRON 


MANUFACTURERS OF 


THOs. HOWARD, Vice Pres. 
P, MCARTHUR, Supt, 


COMPANY, 


CAST TRON PIPE: 





FOR WATER-WORKS, CAS WORKS, CULVERTS. 


Pipe and Pump Connections. 
Works at BESSENER, ALA. 


Flexible Joints. 
Offices at BESSEMNEKR and ST. LOUIS. 


Heavy Loam Castings. 


ARTHUR KIRK & SON, pPittsBurcu, Pa. 


POWDER, DYNAMITE, ROCK DRILLS, 
AIR COMPRESSORS, ROCK BREAKERS, 


Safety Fuse, Electric Batteries, Miners’ Squibs. 


For 
Best Results 
USE THE 


WARREN FILTER, 


—_MANUFACTURED ByY— 


CUMBERLAND MFG. CG... Boston, Mass. 





THE STANDARD CONSTRUCTION CO. 


GENERAL CONTRACTORS. 


SEWER AND MASONRY BUILDING, STREET PAVING, ETC. 
Main Office, Lewis Klock, Pittsburg, Pa, 


Smoothness of motion, 
absolute safety and high 
speed are among the good 
qualities possessed by 


OTIS ELEVATORS. 
They are built by Otis 
Brothers & Co., 38 Park 


Row, New York. 


9000020 000000000000000000080000000~ 

U. 8. ENGINEER OFFICE, TELE- 
te Building, Detroit, Mich., April 26, 
893.—Sealed pr ls for dredging Black 
River, at Port uron, Michigan, will be 
received at this office until Dp. m on 
See the 31st day of May, 1893, and 
then publicly opened. Specifications, blank 
forms and all available information will 
be furnished on sppication to this office. 
WILLIAM LUDLOW, Major of Engineers, 
Bvt. Lieut.-Col., U. S. A. 20-2t 
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COLUMBUS 


SEWER PIPEGOY 


COLUMBUS, OHIO. 





Write for Prices. 





Any company contemplating the expendi- 
ture of a large amovnt in the establishment 
| of a manufacturing industry. r quiring the use 

of a thoroughly equipped Machine shep, Boiler 

shop, Foundry and Smith shop plant, wel) 
located on competing trunk lines on railroads 
and in a good labor market, is invited to ad 
a Stimson Williams & Co., Bryant Build- 





ing, 55 Liberty street, New York city. 





CATALOGUE OF Books for sale by 
Engimeer‘rg News Publishing Co., Tri- 
bune Building, New York City, giving 
Prices and Terms, will be sent free o7 

{ arnlicetion 


$ BALL Jgyy, 


The Strongest Flexible Joint in the Market. =” 


WHY ? 


The Bell backs up the Ring, and the Ring. backs up 


the Ball. 


The Ring is leaded over the center of the Ball. 


Address for further information 


J.G. FALCON, Submarine Contractor and Diver, 


EVANSTON, ILL. 








PROPOSALS FOR SEWERS. 


Sealed proposals will be received by the 
Commissioners of Sewers and Druinage of 
the Village of New Kochelle, Westchester 
Co., N. Y¥., until 6 o'clock p. m., May 22, 
1803, for the construction of Sections No. 4 
aud No. 5 of the sewer system of said vil- 
lage in accordance with plans and specifica- 
tions on file at the office of said Comuils- 
sioners. Proposals for 
made separately. 

Each proposal must be accompanied by a 
bond in the penal sum of one thousand 
dollars ($1,000), with two sureties, condl- 
tioned that same shall be forfeited to the 
Commissioners if the person or persons 
to whom contract may be awarded 
shall neglect or refuse to execute the same 
within ten days after notification by the 
Commissioners that his or their proposal 
had been accepted. 

The contractor will be required to fur- 
nish a bond with two or more sureties ap- 
proved by the Cotuissioners in the penal 
sum of ten thousand dollars ($10,000), for 
section No. 4, and eight thousand dollars 
($8,000) for section Nw. 5, couditioned and 
as security for the faithful performance of 
the coutruct and as indemniiy for damages 
as provided by Section 8, Chupter 201, Laws 
of 1LS8U. 

The Commissioner of Sewers and Drain- 
age reserve the right to reject any or all 
proposals and to award the coutract to other 
than the lowest bidder or to re-advertise 
for proposals if they shall deem such course 
advautageous to the interests of the Village 
of New Kochelle. 

Plans, specifications, form of proposal and 
further Information can be obtained from 
J. K. Wilkes, C. E., at the office of the Com- 
missioners, 284 Main street, New Kocheile, 
N. Y. 

By order of the Commissioners. 

JAMES W. TODD, Secretary. 

Dated, New Kochelie, N. Y., May 1, 180%. 

1v-2t 


each section to be 


the 


PROPOSALS FOR WATER-WORKS. 


Sealed proposals will be received at the 
office of the Water Commissioners of the 
City of Bradford, Pa., until 12 o'clock, 
noon, of the fifth (5) day of June, 1803, for 
furnishing the City of Bradford with the 
material, and for performing the labor peces- 
sary to the construction of a reservoir to 
hold 60 million gallons, and also the fur- 
nishing and laying of about seven miles 
of cast iron pipe, for an additional water 
supply for the City of Bradford, to be built 
in accordance with plans and specifications 
on file in the office of the Water Commis- 
sioners. 

Separate bids will be required for the dif 
ferent divisions of the work. 

For blank forms, specifications, or any 
other information, address the Superintend- 
ent of the Water Department or the City 
Engineer. 

The City reserves the right to reject any 


or all bids. 8. D. HEFFNER, 
Supt. Water Department 
F. W. DALRYMPLE, 


City Engineer. 
T. B. CLARK, 
Fr. D. WOOD, 
W. ©. KENNEDY, 
Water Commissioners 








COMMONWEALTH OF MASSACHU- 
SETIS MECRKUPru»LITAN SEW EMAUGB 
CUMALISSLUNEKS—NUTICE Tu BULLD- 
Eis UF VUMVING ENGLNES.—seaied 
bids fer the pumping plaut for the 
Metropulitan Sewerage pumping station 
at Bast Lustou, aud seaied vids fur the 
pumpimg piaut for the Metrupoiitan sewer- 
age sisueu at Deer isiaud, wilh be received 
by the Buard of Metrupulitan Sewerage Com- 
wuissioners at its vilice, lig MBuyistoo 
Street, Boston, Mass., until 12 o’ciock m. 
of Saturday, May Zi, i8us, and at that time 
will be puvlicly opeved aud read. 

The Board will provide at each pumping 
stauon, an eugine hvuse, boiler huuse, 
chimuey and wasvary foundatious for the 
pumps, acd will furnish a fresh-water supply 
for the boilers up to the interiur of the buiier 
hyuse. ‘The cou:rucior’s bid for each plant 
inust be for furnishing, setting up, and 
completing, ready for use, two pumping en- 
gies (or sets of engines), four vuliets, pip- 
ing and all necessary appliances aud fitting, 
such as are to be found in pumping statious 
of the best class. 

Each pumping engine must be capable of 
easliy raising «U cuble feet of sewage per 
second 1Y fvet vertically abuve the leve: 
of the sewage in its respective p-well 
bach of the engines wust also capabl- 
of rulsing to greater lifts up to 25 ft. quanti 
ie of sewage luversely proportional to such 

ts. 

Each engine must also be capable of pump 
ing at as low aw rate as 15 cubic feet pet 
second, and at all rates between 15 and 
7 cubic feet per secoud. 

The foregoiug capacities must be demon 
strated by suitable trials. 

Each bidder must state In his bid th: 
duty he will guarantee for each engine i. 
the duty trials outlined in the gene: speci 
fications: 


Table of Some Approximate Working and 
Trial Data, Ete. 


Klevation of the surface of the and. 
sewuge in the puwp-weil Feet. 
above datum....(Varies from 4.0 


( to 1UL4 
Elevation of the bottom of the 
ump well is assumed to be.. 
Lievution of the surface of the 
sewage in the discha chan- 
nel above datum.(Varies from 
( to 
Least lift...... beerecene 
Average lift 
Ordinary maximum lift....... 
Lift during duty trial at rate of 
70 cu. ft. pe 
Lift during capacity trial abd 
rate of 7U cu. ft. per sec... 
The elevation of the boiler 
house fiver should be not 
lower than 


105.3 
112.0 
14.5 
15.0 
lv. 


15.0 
19.0 


116.5 


The elevations mentioned above are re 
ferred to a datum about 100.64 feet below 
mean low water of Boston Larbor. 

The contractors must provide at each sta 
tion four steam boilers of such capaciiy that 
any three of them can easily supply the 
necessary steam for the two engiues when 
discharging together 140 cubic feet per sec 
ond with a lift of 19 feet. 

Plans will be furnished by the Board 
showing the position of the engine houses 
and the in-coming and out-going sewers at 
Rast Boston and Deer Island. 

‘The tirst pumping engine at each station. 
and at least two llers at each station. 
must be set up. ready to rua, before Muy 
31, 1804; the remaining engine, boilers and 
other appliances before Aug. 31, 1804. A 
third eens engine and additional boiler: 
will probably be called fer at each station 
within a few months thereafter, aud 2 
fourth engine and additional bvilers may 
be needed in the future. The third and 
fourth engives and their boilers are nut 
new to be bid for. The arrangement of the 
lant, however, must such as will not 
nterfere with ‘the above numed extension. 

The design of the pumping engines may b: 
of any form which will fulfill the required 
conditions of the general specifications. 

Each bid must be uccompanied by draw 
ings showing clearly the size and arrange- 
ment of the steam cylinders, pumps, boilers 
and ail other parts of the mechanism and 
must also show the necessa details for 
the engine foundations, which are to be 
provided by the Bourd. 

The sjecifications, which must also accom. 
pany the bid, must give the kind and the 
quality of the materials of which the various 
parts are to be composed, the size and the 
strength of the principal working parts, and 
the manner in which they ure to be con 
structed, so as to furnish a clear understand. 
ing of all points regarding the workman- 
ship, strength, durability, general efficiency 
of and space occupied by the whole mechan. 
ism and plant, 

Each bid must be Inclosed in a_ senled 
envelope indorsed “Proposal for Pumping 
Piant for the Metropolitan Sewerage lump- 
ing Station at East Boston" or “Proposa 
for the Pumping Mant for the Metropolitan 
Sewerage Pumping Station at Deer Island," 
and Se delivered to the Board or to its 
clerk, 

Fach bid must be made on one of the 
blank forms furnished by the Board. and 
must he mesatanantes by a properiy certi 
fied check for the sum of $1,000, the latter 
to be returned unless 


forfeited by the aban- 
doning of the proposal. 

The Roard reserves the right to reject any 
and all bids. 


Plans, blank forms, general specifications 
and Tester information-may be obtained at 
this office. 


HOSEA KINGMAN, 
TILLY aa 
HARVEY N. COLLISON. 
Board of Metropolitan Sewerage Commis- 
stoners Massachusetts. 
HOWARD A. CARSON, 
Chief Engineer. 18-00 
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COMMONWEALTH OF MASSACHU-! PROPOSALS FOR WATER-WORKS, 


METROPOLITAN SEWERAGE COMMIS- 
mavaeuste.—AvLICE LU BUILDAMS UF 
Peace Bevan. , 

Seed vlis ive Wie pumping plant 
foc tase Puwpllg Slaw at vushuco- 
2UWN Wali ve ceceived by the Buard of 
MeeuvypOliiad Dewetage Cudilesivects te 
its ouice, Llv Buyiston Street, 

Saass., uutil 12 o’cinK ui. OL Buiurday, Jury 

i, iovd, aiid at Luml Lie Wii Ve pubiiciy 

vpeuct aud read. 

iue Board wai provide an engine-house, 
buuct-lvuse, Couey aud wmasoucy Touuda- 
lens fur We pumps, aud Wul Turbisa 2 
Ices Water SUppiy .or tue buuers up w We 
lterior Uf luc wviler-bouse. Lue cvoutract- 
ors vid must be tor furuisding, setung up 
aud Cuujpaclug, ready lor use, LWO puiuplug 
engines (or sets of engines), two boners, 
pepaag, Qud ali Mece@seary appalauces and 
Diuugs, Such as are Ww be louwd Wi pulp- 
lug suitious of the best class. 

nach pumpiug engime wust be capable of 
easily rulsiug 55 cuvic feet of sewage per 
Secuud ii Leet verucally avove tue icvel O21 
tue sewage in is respective pump wel. 
mach of lue engiles wiust also be capabic 
or raising to greater lifts up to Sv Teet, 
yuanliuies of sewage inversely proportional 
ww such ufts. 

The contractors must provide at the sta- 
tiou tWo steam builers of such Capacity tua 
ei.ber of them cau easily supply the neces- 
sury steam fur the two engiues when dis- 
charging togewer.70 cubic Ieet per second, 
with a uft of Li feet. 

‘he desigu of the pumping engines may 
be of any form wuich wu fulfil the cond- 
tions named in the general specifications. 

Kach bid wust be wade on oue of the 
blank forms furnished by the Board, and 
must be accompunied by a properly certifiea 
check for the sum of $1,0uu, the latter to 
be returned unless forfeited by abandon- 
ment of the pru 

‘The Board reserves the right to reject 
any and all bids. 

Plans, blank forms, general specifications 
and further information may be obtained 
at this office, 

HOSEA KINGMAN, 
TILLY HAYNES, 
HARVEY N. COLLISON, 

Board of Metropolitan Sewerage Commis 
sioners of Massachusetts. 

OWARD A. CARSON, 
19-8t Chief Engineer. 


COMMONWEALTH OF MASSACHU- 
SETTS. 


METROPOLITAN SEWERAGE COMMIS- 
orn TO CONTRACT- 


ORS. 

Sealed bids for building Section 30 of the 
Metropolitan Sewerage System in Cam 
bridge, and Section 44 in Winchester, in 
accordance with the form of contract and 
specifications to be furnished by the Board 
of Metropolitan Sewerage Commissioners, 
will be received by said Board at its office, 
110 Boylston Street, next to Old Public 
Library, Boston, Mass., until 12 o'clock m. 
of Saturday, June 3, 1893. 

No bid will be received unless accom- 
pee by a certified check for the sum of 

All bids must be made upon the blank 
forms furnished by the Board. 

Some other particulars are estimated to 
be as follows: 

Sec. 30.—Length, 7,020 ft. Av. cut to 10 
ins. below invert, 14.5 ft. Maximum out- 
side width of masonry, 68 ins. 

See. 44.—Length, 5,600 ft. Av. cut to 10 
ins. below invert, 14.5 ft. Maximum out- 
side width of masonry, 48 ins. 

Plans can be seen and specifications and 
forms of contract can be obtained at the 
above office. 

Pach bidder is required to make a state- 
ment indicating what sewer and _ similar 
work he has done, and to give references 
that will enable the Board to judge of his 
business standing. 

The Board reserves the right to reject any 


and all bids. 
HOSEA KINGMAN, 
TILLY HAYNES, 
HARVEY N. COLLISON. 
Board of petpeseen Sewerage Commis- 
sioners of Massachusetts. 
HOWARD A. CARSON, 
Chief Engineer. 


U. 8. ENGINEER OFFICE, CHARLES- 
ton, 8. C., April 15, 1893.—Notice is hereby 
given to all parties interested in the wrec 
of the schooner “Kate V._ Aitken,” in 
Swash Channel, Charleston Harbor, 8S. C., 
or in the cargo, if any, of said craft, that 
if same are not removed within 30 days It 
is the pu of the Hon. the Secretary 
of War of the United States to treat said 
wreck and cargo as abandoned and derelict, 
and cause their removal, as prescribed by 

ba of Congress, approved June 

s . ‘Sealed proposals for removing 
this wreck will be received at this office 
until 12 noon of May 15, 1893, and then 
publicly opened. 8 fications, blank forms 
and all avaliable information will be fur- 
nished on application to this office. 184% 


PROPOSALS FOR FREE BRIDGE. 
Notice is hereby given that the under- 
signed will, on Jane 5, 1893, at the office 
of the County Judge of Pulaski County, re- 
ceive plans and working specifications for 
building a bridge across the Arkansas River 
at Broadway Street, in the city of Little 
Rock, reserving the right to reject any and 
all plans and specifications. No plans and 
specifications will be paid for unless finally 
accepted. 
This 27th day of April, 1893. 
W. A. COMPTON, 
County Judge. 
GEO. L. BASHAM, 
W. B. WORTHEN, 
Commissioners. 


20-2t 


18-3t 


HILLSBORO, OHIO. 


of Hillsboro, Ohlo, up to 12 o'clock, noon, 
of the 14th of June, 1893, for a complete 
system of water-works, approximately as 
follows: 

lst Division.—A system of not less than 


foundation, for pumping station. 

34 Division—Two compound, duplex 
pumps of a capacity each of 1,000,000 gal- 
lons per twenty-four hours, with boilers and 
all appurtenances. 

4th Division.—One stand-pipe, 15 feet in 
diameter,~160 feet high; also foundation 
for same. 

Sth Division.—Pipe distribution system, 
consisting of approximately 9.05 miles of 
pipe, varying from 10 inches to 4 inches 
in diameter, with valves, special casting 
and 68 fire hydrants. 

Bids will be received upon the whole or 
any division of the work. 

Each bid must be made upon a blank 
form furnished for the purpose, and must 
be accompanied by cash, draft or certified 
check for an amount equal to $100, pius 
1% per cent. of the amount of the bid, and 
made payable to the order of the Village 
Clerk. 

Bids to be addressed to the Village Clerk 
of Hillsboro, Ohio, and marked, ‘‘Proposal 
for Water-Works."’ 


Plans, specifications and form of proposal 
are on file at the office of the Consulting 
Engineer, and also in Hillsboro, Ohio, at 
the office of the Village Clerk, to whom 
all communications should be addressed. 

The right to reject any or all bids is 
specially reserved. 

N. H. AYRES, 
H. D. DAVIS, Village Clerk. 
Mayor. 


EDWARD FLAD, Consulting Engineer, 
118 Laclede Building, St. Louis, Mo. 19-3t 


STREET PAVING—NOTICE TO CON- 
TRACTORS. 


Sealed sopeseia will be received by the 
City Ch Lima, Ohio, by R. H. Gamble, 
Assistant Engineer in charge of street pav- 
ing, until 12 o’clock noon (central s 
time) of Thu ‘ — 25th, 1803, and 
opened immediat ereafter, for the 

ving of the Public Square, in the city of 

ima, Ohio, with vitrified paving brick, 
together with all cu » eatch basins, 
drainage, etc., incident thereto, in accord- 
ance with plans and tions on file 
in the office of the neer. All bids 
which are not made on forms furnished by 
the Engineer, or which are submitted on 
uny other conditions than those stipulated 
in said form or_ specifications, will be re- 
jected as irregular and informal. No bid 
will be considered unless a db: 
certified check (payable to the City Clerk), 
or legal curren to the amount of five 
hundred (500) dollars, or by the City Clerk's 
receipt for the same. i i 
be returned to the unsu bidders 
within ten (10) days from the award of 
contract. If the successful bidder shall re- 
fuse or neglect to execute a proper contract 
and furnish a bond acceptable to the City 
Council within ten (10) days from the time 
said contract shall pave awarded to 


said city of Lima, Ohio, as I! 
ges for such refusal or neglect, otherwise 
e said deposit will be returned to him. 
Samples of brick and stone and samples or 
models of iron sewer inlets must sub- 
rhe following the approximat 
e following are the a imate quan- 
tities of work: , 
12.635 square yards of brick pavement. 
1,400 lineal feet of six (6) inch curbing. 
8 circular curb corners. 
6 catch basins. 
12 iren gutter crossings. 
Together with the necessary sub-drainage, 


etc. 

The City reserves the right to re any 
or all bids, before or after opening the 
same, which may be accompanied by sam- 
jes of brick which in the opinion of the 
Ringineer will not meet the requirements of 
the specifications: and to accept any pro- 
posal which may be deemed most p r. 

Specifications, forms of proposal and 
other :nformation may be had on application 
ik H. Gamble, Assistant Engineer, Lima, 

0. 
By order of Conncil. 
Lima, Ohio, April 25, 1293. 
D. FE. JONES, 
President of Conneil. 
J. B. DOUGLASS, City Clerk. 18-3t. 


NOTICE TO SEWER CONTRACTORS. 


Sealed proposals will be received at the 
Town Clerk's office, East Providence, R. L, 
until Tuesday. May 16. at 2 p. m., for the 
construction of 1,800 feet of 36-inch to 20- 
inch brick sewer, and 1,600 feet of 15-inch 
to 6-inch pipe sewer. with manholes, catch- 
basins, and connections. Plans and speci- 
fications can be seen at the office of the 
Engineer. No. 1 Ray's Block, East Provi- 
dence. The Town Council reserves the right 
to reject any and all bids. 

GEORGE F. HUNTER, Town Clerk. 

W. M. DEXTER, Engr. 18-28 


A brick pumping station 
with 90-foot stack. 

A stand-pipe, 16 feet in 4 
feet high. 

2,000 feet of 16-Inch cast | 
intake pipe, inlet crib and s: 

2 pumping engines, 1.\. 
capacity each. 

2 horizontal tubular boiler. 
foot, with connections. 

2,500 feet of 12-inch, 6,600 ¢. 
8,250 feet of S-inch, and 2.6% 
east iron water pipe, with 
valves, 

Bids may include the entire \ 
thereof, and must be made « 
furnished by the city,, and be 
by a certified check for an a» 
$100 of 3% of the total amoun: 
for. 

Plans and specifications may be exan. 
ined, and blank proposals obtsined at the 
office of H. L. Bowen, City Engines 
Highland Park, and at the ottice of ih 
Chief Engineer, W. S. Shields. Room tyr 
Title & Trust Bldg., Chicago. 

The city reserves the right to reject any 
and all bids. Payments will be made i 
special assessment warrants, and the oa 
tract, if awarded, will be subject to the 
confirmation of the assessment in June. 

J. A. WOODWORTH, 

A. W. FLETCHER, City Clerk. 

Mayor. 19-2t 


— 


PROPOSALS FOR CAST IRON 
WATER PIPE AND WATER 
BONDS. 


Sealed proposals will be received at the 
City Clerk’s office, Colorado Springs, Colo., 
until 8 o’clock p. m., May 29th, 1893, for 
furnishing the following approximate quan. 
tities of materials: 


240 lin. ft. of 14-inch cast 
—_ “12-inch - 
6,890 “oe id 10-inch “ 


13,300 Ibs. of cast iron special castings. 
48 valves (6, 8, 10, 12 and 14 Inch). 


Bidders will state price per ton (2,00 
lbs.) for pipe and castings, and price per 
valve, delivered f. o. b. car, Colorado 
Springs; also f. o. b. car at factory. De 
livery of pipe and specjals must begin in 
ten days, and be wholly completed within 
sixty days from date of execution of con- 
tract. The successful bidder will be re 
quired to execute contract, with the re 
quired surety, in the sum of $4,000, in five 
days after notice that contract has been 
awarded to him. 

Blank forms of contract, specification, 
bond and proposals can be obtained at the 
City Engineer's office. 

Also, at same time and place as above. 
sealed bids for water-works bonds will be 
received as follows: $82,000 refunding water- 
works bonds running 50 (optional at 40) 

bearing four per cent. interest, and 
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ning 15 (optional at 10) years, bearing five 
per cent. interest. Proposals should be ia- 
dorsed, “Bids for Water Pipe’ or “Bids 
for Water Bonds,” and addressed to ©. EB. 
Smith, City Clerk, Colorado Springs, Colo. 

City Council reserves right to reject any 
and all bids. 

By order of City Council 

H. L REID, 
City Engineer. 
Colorado Springs, Colo., May 6, ee 
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